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Designed to Do High-Grade Welding /nexpensively COMPLETE 
Maintenance men, farmers, mechanics, machine shops, AMAZINGLY SIMPLE 


foundries, auto, general repair and job welding shops 
using the DYNAMIC WELDER find it so indispensable and TO OPERATE! 
useful that they cannot afford to be without it. If inexpe- This portable Dynamic 
rienced you can easily learn to do a variety of high- Welder, easily carried 
grade welding jobs by following the practical, simplified right to the job, can be 


operating and welding instructions furnished. operated from any con- 
venient properly wired 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 110 Volt 60 cycle 
Has eight metallic and carbon are welding heat stages. Does work line. Can also be 
you would think only possible with a larger, more expensive machine. supplied for 220 
Volt 60 cycle oper- 

READ WHAT USERS SAY... ation and for 


Repair Shop Owner says, “It will do more than you say” other voltages 
and cycles at 


o SAVE YOU VALUABLE $23 50 


“I want to soy | operate ao repair garage and am more than satisfied 


tional cost. 


! with the welder. It will do more thon you scy C. P., Butler, Ohio slight addi- 
{ \ 


it’s the Greatest Portable Outfit 
HOME “Now | am equipped for all kinds of welding and | must say it's the great- 
APPLIANCES est portable outfit for welding any man could ever wish to own. | wouldn't 
sell mine for the cost of plenty welders | hove seen which were very high 


A : c———— in cost but not in convenience. You may put me on file as a booster of your 
Tao > Oils =— wonderful welding product.” W. J. B., St. John, N. B., Canada 
7S 4 She, Better Than | Expected 


SHOP 


“hove done quite a little welding with my welder and will say it is better 


MAINTENANCE AUTOMOBILE thon | expected. The price, convenience, and variety of work that can be 


REPAIRS done with the Dynamic are the attractive points.” W.R. P., Portland, Ore. 


EASY TO OPERATE! 


 DYWMMIC SUPERCHARGLD WELDER 


GET DETAILS ON OUR 10-DAY TRIAL OFFER! Y 


Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for free priority assistance and 
particulars on how to qualify for one of these amaz-= 
ingly low-priced welders. Act now while they are still 
available. 


DYNAMIC WELDER CO. 




















YOU LEARN WHILE YOU EARN 


e There’s rhyme and there’s reason in 
that statement of International Corre- 
spondence Schools advantages to you. 


The courses of these famous schools 
are especially designed for study in your 
spare time. At work you prove and apply 
what you learn. ' 


This system is backed up by 54 years 
of I. C. S. experience in training men 
in virtually every industrial and busi- 
ness field. It works so well that analysis 
shows about 99% of today’s 100,000 
active I. C. S. students are holding down 
jobs while they study. 


Many of the men now filling top posi- 
tions in commerce and industry obtained 
their business or technical training from 
1. ©..3. What they 
achieved in their spare time, you can 


in just that way. 


do in yours. 


Start now—as they did—by mailing 
this coupon: 


BOX 2321-H, SCRANTON 9, PENNA, 
please send me full particulars about the course before which I have marked X: 
Electrical Courses st Shi P Drafting D Textile Designing 
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Canadian residents send coupon to International Correspondence Schools C n, “Lid. Me nt treal, 
British residents send coupon to 1. C. 8., 71 Kingsway, London, W. 8 Englar 
DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF ‘THE ARMED FORCES 
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J. E. Smith, President 
National Radio Institute 
Our 3ist Year of Training Men 
for Success in Radio 








Good Jobs Like These Get Into a Busy Field With 
Go To Men 1 Train a Bright Peacetime Future 


Farmer Made $600 Extra 


erste ee) ¥QY MAY NEVER SEE A BETTER TIME 
» | TO GET STARTED IN RADIO 


I ARENDT 4 


v7 
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Radio,” FREE. It describes 

many fascinating jobs in Radio, 

tells how N.R.I. trains you at | 

home in spare time, | 
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practical experi vith SIX 
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Runs Repair Shop for Sears 
Roebuck I was a barber and not 
vorking steadily After about 30 
lessons ir sur Course. I came with 
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TELEVISION @ ELECTRONICS dio 


FREQUENCY MODULATION 
Think “of the NEW jobs that Television, Frequency 
Modulation, Electronics, and other developments will 


open in the future! I will train you to be ready to cash 


in when amazing wartime developments are converted EST if D NG I @) 
to new civilian uses. 
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Good Future for Trained Men in 
Radio, Television, Electronics 
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ag Radio Circuits with 
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al and « 
son this circ ult you 
build yourself! 












Dept. 5KH 
Washington 9, D. C. 


without obligation, Sample Lesson and 64-page 
book, Vin Rich Rewa 


rds in Radio 


(No salesman will call. 
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NOW is THE TIME To 
PATENT AND SELL YOUR INVENTION 


Now, more than ever before, is the right time to patent your invention. Why? Because 
manufacturers everywhere presently engaged in war production are looking ahead to the 
future by buying up patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is what happened 
during and after the last war. Hence, the smart thing for you to do is to look ahead to 


the future too. Protect your invention and yourself by applying for.a patent now. 


FREE “PATENT GUIDE” EXPLAINS WHAT TO DO 


Our Free 48-page “Patent Guide for the Inventor”, containing complete information about 
patent procedure and sellin 


g inventions, answers many important questions concerning 
Patents that inventors constantly ask. It tells what facts, details, drawings, sketches, etc., 
are necessary to apply for a Patent; how to protect your invention through dated and 
witnessed disclosure; how to do this at once to safeguard your rights; how Patent Office 
Records can be checked to determine whether the invention is probably patentable before 
filing fees need be paid; discusses costs involved and a practical way these can be paid 
as the application progresses. It tells how some inventors secured financial backing; how 
many simple inventions have proved large commercial successes; how Patents covering 
improvements also can be profitably utilized and marketed; and countless other facts that 
every inventor will want to know. And in addition, our “Patent Guide” contains illustra- 
tions of over 150 basic mechanical movements 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your bencfit—to give you protection for the features 
of your invention which are Patentable. But these features must. be legally and concisely 
set forth in the form of “claims”. This phase of the procedure is so complex that the 
U.S. Patent Office advises the Inventor to engage a competent Registered Patent At- 
torney. We maintain a large staff—carefully trained registered patent attorneys—expert 
draftsmen—experienced searchers—to serve you. We have been serving inventors for 
more than twenty years. Write for a free copy.of our “Patent Guide fcr the Inventor” 
today. Clarence A. O’Brien & Harvey B. Jacobson, Registered Patent Attorneys, 
53-K Adams Building, Washington 4, D. C. 


CLARENCE A. OBRIEN 


& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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ie 
; | “RECORD OF INVENTION” 
d 
to , . , ; 
With our free “Patent Guide for the Inven- 
tor” you will receive also free a ‘Record of 
ention” form. This “Record of Invention” 
enables you to conveniently make a proper, 
lated dis of your invent befor 
jut you file y ate! »plicatio vhich 
ng ll prove at vi e to you, should 
C+» the occasion for eviden arise 
nd : 
ice 
re 
i TAKE FIRST STEP NOW 
OW 
~ 
a Remember, in Patent matters action is 
ra- important. Delay can be costly. There- 
re, take your first step now—toward 
otecting your invention. Send for your 
tree copy of our “Patent Guide for the 
Inventor” containing complete informa- 
tion about patent procedure and selling 
os ventions. At the same time, receive 
rd a free “Record of Iny ntion” form with 


‘ 
At- complete instructions for making a dis- C LAR E N @ 3 A. 0 B 4 l E N 
vert closure of your invention and estab- & HARVEV B JACOBSON 
for lishing its date. This step costs you 2 


or nothing—yet may be vital to your suc- 
eys, cess. Mail the coupon in an envelope, 
or paste it on a penny postcard—now. 


(Worthy of 





CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 

53-K Adams Building, Washington 4, D. C. 

Please send me your 48-Page “Patent Guide for the 
Inventor’’ and your specially prepared “Record of 


Invention” form FREE. This request docs not 
obligate me, 


Name - : 
Your rst. etal 





Saat (Please write or print plainly.) .. ca lalll 
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e INVENTORS PROTECT 


AND SELL THEIR INVENTIONS 


‘ oO How we prepare your application for 
OUR NEW presentation to the Patent Office. 

+ 4 . 
FREE BOOK How you may patent an improvement on 













is the fnteet voltae on something in use now. 
Inventions and Patents off the How to obtain funds to patent and pro- 
press. It's a book everv inventor should mote your invention. 


coupon today for our book, How to find a buyer or backer for your 
How to ect. Finance and Sell Your invention. 
Invention,” and learn these important facts— 


have. Mail the 


How to protect yourself in making roy- 


How to know if there is a prior U. S. alty agreements. 
patent on vour invention. These and many other inventive facts you'll learn 
H s . P by reading our new FREE Book, “How to Protect, 
ow to save ste ps in getting patent action, Finance and Sell Your Invention.” 


McMORROW & BERMAN [EEG ATLANTIC BUILDING 


PATENT ATTORNEYS WASHINGTON 4, D. C. 
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MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. T 
opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be 
-before you place your device in 
range hands—that it is fully pro 
ted \ United States 
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mventive success always ts 
—and always has been—the applica- 


tion fora U.S. Patent. There is no other way 


ot this country. 
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a invention, and wish to secure it for the future, act at once. 

and wrded in our office. We will send you this FREE Invention Record Form 
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} 1 sketch of its main features. Mail it to us and we will record the date it was received in 
| ntors who may lay 
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YOUR INVENTION CLINIC 


Conducted by 


JOSEPH H. KRAUS 











Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will ‘call his shots as he sees them" in this column. 
Thoroughly versed in inventions and inventions procedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Combination T-Square and Scale 


Bruce A. Moyer, Emmaus, Pa., submits a design 
for a T square for draftsmen. This would be fitted 
with various scales for differing uses. 


Answer: We are of the opinion that you prob- 
ably could get some measure of protection for the 
T-square you have designed and for the scales 
to accompany it. The question, in our opinion, 
lies in what you are going to do with this inven- 
tion, assuming that you are able to protect it! Are 
you in a position to manufacture the item and 
introduce its sale? If not, then you will have to 
submit the item to a manufacturer of T-squares 
and scales and expect that he will put it on the 
market. But, there are a hundred different ways 
in which the same result can be attained without 
conflicting in any way upon any protection which 
you might be able to secure. We do not believe 
that a manufacturer would accept your invention 
and pay you royalties on it when he could design 
a similar product for precisely the same purposes 
and would not have to pay royalties to anyone. 

In other words, if you were a manufacturer of 
drafting instruments we would suggest you pro- 
ceed further with this plan, and with a half dozen 
other different styles. Put them all on the market 
and determine which of them meets with the 
greatest degree of favor. But if you are not manu- 
facturing such instruments, then you have here 
what appears to be a gambling venture. If the 
design is not accepted by a manufacturer, you 
can do nothing with it. From this point on, you 
must determine what you intend to do. 


Auto Turp Indicator and Cigarette Dump 


Philip Drill, Newark, New Jersey, asks about 
a turn indicator which registers the instant the 
steering wheel is given a slight motion. He also 
asks about a cigarette and ash disposal device. 


Answer: The correct time to notify the car in 
back of you that you are going to make a turn is 
just before you intend to make that turn, not after 
the turn has been started. Furthermore, anyone 
desirous of making a turn first turns the wheel 
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very slightly. This slight turning movement 
should be sufficient to turn on an indicator light 
at the rear of the car. However, when traveling 
in normal traffic, no individual drives his car in 
a perfectly straight line. There is the constant 
movement of the front wheels which swing to the 
right and left. This means that your signal will 
be in constant motion and always be indicating 
that you are about to make a turn, even when you 
are merely weaving through traffic. Frankly, we 
do not think this idea is worth while, neither is 
it new 

The latter statement might also be applied to 
your combination ash tray and ventilator. Many 
older cars had chutes into which ashes or ciga- 
rettes were dumped to discharge those ashes on 
the road. This is against rules and regulations 
in many states and therefore cannot be utilized. 
It presents a fire hazard, particularly in heavy 
forested areas. 


Gasoline Turbine Engine 


John A. Heyser, Los Angeles, Cal., sends a de- 
scription and design of a gasoline turbine and 
wants to know what he should do. 


Answer: If our understanding of your turbine 
is correct, we think that the turbine could be 
made to operate. But, what is new about it? It 
resembles an ordinary steam turbine, except that 
exploded gases substitute for the steam. 

With the rapid strides being made with jet pro- 
pulsion, it appears likely that the conventional 
turbine may not become a popular item. A jet- 
propelling motor will be much more simple to 
construct, easier to repair, and not likely to get 
out of order. You should investigate some of the 
many patents dealing with gasoline turbines. In 
particular, examine the one issued to the famous 
inventor, Nikola Tesla, in 1930 or 1931. Here is 
something unique, simple and amazing in its 
action, 

Except for full and careful investigation of the 
field, we recommend no further action at this 
time. Your study should give you some new and 
perhaps more valuable ideas, 
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MORE ABOUT HYDROPONICS 


VERYBODY wants to get into the hydroponics 
act, it seems. Evelyn Borisoff’s swell article 
on “Farms Without Dirt” (July MI) and Don 
Romero’s first-hand report on the Air Forces’ 
remarkable chemical-farming project on Ascen- 
sion Island (“Garden on a Rock,” September) 
have brought a flood of letters from readers who 
are intent on squeezing stringbeans from stones, 
asparagus from asphalt 
The queries from would-be soilless farmers are 
far too numerous to be answered individually 
(our query-handler is confined to bed with 
writer’s cramp), but here are some leads for the 
hydroponics enthusiasts. First, there are some 
fine books on the subject, among them David 
Matlin’s CHEMICAL GARDENING (Chemical 
Publishing Co., 26 Court St., Brooklyn, N. Y.) and 
W. F. Gericke’s COMPLETE GUIDE TO SOIL- 
LESS GARDENING (Prentice-Hall Inc., 70 Fifth 
Ave., N. Y.). Also, bulletins on the do’s and don’ts 
of hydroponics have been issued by the U. S. 
Department of Agriculture, the New Jersey Agri- 
cultural Experiment Station (New Brunswick, 
N. J.), Purdue University Agriculture Experi- 
ment Station (Lafayette, Indiana), the Agricul- 
tural Experiment Station of Michigan State 
College (East Lansing, Mich.), the University of 
Maryland Agriculture Experiment Station (Col- 
lege Park, Md.), the University of California 
Agriculture Experiment Station (Berkeley, 
Calif.), and all other agriculture experiment sta- 
tions east and west. So dig into the shale and 
granite, you hungry hydroponicists, and may all 
your cabbages be big ones. 


“SNUFFY” 

















Clifford Leader of Skaneateles, New York, says 
this boat, built from MI plans, is good for fish- 
ing and handles nicely with a 3 hp. motor. 
A Certificate of Merit and a $3.00 Workbench 
Award go to him. Blueprint is No. 955. Price: 
$1.50. 
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James B. Kasser of Beatrice, Nebraska, built 
these plane models while he was in the Army 
A Force. His model of the Santa Maria won 
him a Certificate of Merit a few years ago. 
For his planes he will receive a second Cer- 
tificate and a $5.00 Workbench Award. 


COMING NEXT MONTH 
Gyro Cars For Fun 


The Germans, just before the end, perfected a 
motorless aero-car equipped with rotary blades 
to be towed by a submarine and sent aloft with 
a spotter. This novel gadget didn’t help the Nazi 
war effort much, but it proved an inspiration to 
Aviation Engineer Ed Yulke and Artist Jack 
Wheelock when they put their heads together 
and came up with the Gyro Car, a helicopter 
minus the motor, which may brighten your poste 
war jaunts to seaside summer resorts. The model 
described and illustrated in full color in this 
article was designed to be towed by a speedboat, 
and can reach an altitude of several hundred feet 
—a real boon to tomorrow’s thrill-seekers! 


Paste-Pot Furniture 


We haven't come across any home-decorating 
hobby as fascinating as decoupage in a month of 
Easter Sundays. Louis Hochman’s story and color 
photos show you exactly how to do it—it’s noth- 
ing more complicated than snipping designs out 
of magazines and pasting them in pleasing pat- 
terns on lack-lustre furniture, but if you master 
this fine scissors art you can produce articles 
worth hundreds of dollars, starting from scrap 
and the back issues in your magazine rick. 
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fhe only difference between you and a successful, money 
making inventor may be that he went ahead and DID SOME 
THING ABOUT IT! Most professional inventors turn thei: 
inventions over to a reliable Registered Patent Attorney 
whose trained staff 1ipped to secure a strong patent for 
the inventor with the greatest possible speed a 
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your car needs... 
PYROIL more than ever! 


Maybe you are wondering how many 
miles the old bus has left. From now 
on the miles you drive are plenty tough. 
Give your car every possible help to 


carry you through. Add PYROIL—and 
be sure that lubrication is efficient—that 
you have a protective coat of oil on 


cylinder walls—that wear, rust and cor- 
rosion are not encouraged through 
simple neglect. Ask your station at- 
tendant to add PYROIL 
—a pint in your crank- 
case and 3 ounces in your 
gas tank every 250 miles. 
Just say—“add PYROIL” 


—and add life to your car. 


Manufactured and Guaranteed by 
Pyroil Company, W. V. Kidder. Founder 


989 Main Street, La Crosse, Wis. 
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Jerry, the talking dog, is 
entertaining hospitalized 
veterans, by courtesy of the 
PYROIL Company. 
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THINK! LOOK FORWARD! 
Business is making Post-war plans 
Men and Women cre preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 


Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


Invest part of your spare time in more rapid progress. Start training now, in 


spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
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THe only way you can GUARANTEE yourself a good living, come good 

times or bad, is to KNOW MORE than the average job-seeker about 
something important in the business world...something employers will 
pay you well for, or that you can use to set up a prosperous, independent 
Business of Your Own. ¢ @ @ Here are listed just a few of the present and 
Post-War OPPORTUNITIES available to you. Here’s your chance to 
choose the kind of occupation, trade or profession you'd like to master— 
here’s that all-important practical information you require. eee Just mail 
coupon for big FREE 100-pazge Success-Catalog showing thousands of 
ways to better your condition and IMPROVE and ENRICH YOUR LIFE. 
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Train now for the postwar Radio-Electronic job op- 


portunities which wartime needs and experiences are 
developing! Use your free 
tical knowledge and experience for good-pay tomorrow! 
Trained men will be needed for the huge postwar re- 
quirements of Radio and Electronics, Broadcast Radio, 
Aviation Radio, Sound Picture Equipment, ete.—in 


time today to store-up prac- 


manufacturing, merchandising, installing and servicing. 


EARN EXTRA MONEY—While You Learn 
When you learn Radio as DeFOREST’S teaches it, you 
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A} “LEARN-BY-SEEING” 
MOVIES 


To help vou master important Radio Fune 
damentals, vou use the more interesting, 
easier-to-understand, VISUAL method of 
Movie Instruction... with a genuine De~ 
Vry Movie Projector and Training Films! 
“LEARN-BY-DOING” 


You make 153 Fascinating Experiments 

with 8 Big Kits of Radio Parts and Assem- 
blies. You build modern Radio Receiving 
Circuits, Electric Eye Devices, an Aviation 
Band ¢ ircuit, Public Address System, Wires 
less Microphone, etc - all in your spare 
time, iv your own “Home Laboratory.” 
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Prepared under the supervision of Dr. Lee 
DeForest, the “Father of Radio,”’ inventor 
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FE. B. DeVry. President 

DeFOREST'S TRAINING, INC. y 

2535-41 North Ashland Avenue, Dept. MI-B10 X 
Chicago 14, Illinois, U.S.A. Pe 
Please send me your “VICTORY FOR YOU!” 

BOOK and EQUIPMENT FOLDER 

Name___ —— 
Ad _ enscainsiegssnummnpnatsmeampnats " —— 

City - Zone_ 





/ a —_— State ___.ssexememenes 
Co If under 16, click bere for special O If a veteran nol World Wat I, 
check bi 


soformation. 
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/o ELECTRICITY 


I2 WEEKS TRAINING 
ON REAL MOTORS, GENERATORS, ETC. 


Trained Electrical men are needed now. It's not 
how young or how old you are. The question is, 
are YOU trained to hold a good job today—and 
a good job with a real future—in peace time. 
COYNE TRAINING is easy, practical. 
Located in Chicago, Coyne has 46 years experi- 
ence training successful men. Mail coupon now! 


4 —_ 7 

“Learn-by-Doing” in the Great Coyne Shops 
Get ready for a big future the quick Coyne Way—by 
actual work on full-size electrical equipment, not 
by correspondence. Learn house-wiring, motors, 
plants, switchboards, auto electricity, etc. Be an 
Round Electrical Man"’—for big opportunities. 


Train First—Pay Later 


My “Pay-Tuition After-Graduation’ * plan enables you to get 
training first, and pay for your tuition in easy payments after 
graduation. If you ceed art- 





P 
time work to help defray ex- 


penses while here, I'll help VETERANS — Coyne ts 


- equipped to train those 
you get it. who Guality for training 
i under the G. I. Bill of 
Lack of Experience Rights. Check coupon 
No Bar! for speciai G. I. Bulletin. 

Many of my students have 





never had Electrical experi- 





ence. O.hers have had experi- 
ence in one or two branches but 
realize they need all-around 
training for the better jobs. 
So whether or not you have 
had Socseiee® experience 


EXTRA TRAINING 
industrial Electronics and 
Electric Refrigeration 
Now Included. 


you nx ne training. 

Get My Free Book! | No extra 
Let me send you my big illus cost for 
trated book showing how I help 

you get the training you need valuable 
fog a good Electrical job. It's 

EE—no obligation—no extra 

At an «will call. Send the s3 
coupon today! We also have training 





facilities for men with phys- 











ical disabilities whether due 
to war or other causes. Check 
coupon for details. 


H. C. LEWIS, Pres 


COYNE “icici 
500 South + le romeo 
Dept. 75-53, Chicago 12, i. 
reer See eae eae ee ee eee 

H. C. LEWIS, Prostéent, Dept. 53. 
COYNE ELECTRICAL SCHC sor, 
= S. Paulina St., Chicago 12, lil. 

nd your Free Book. Tell_me Adon your EXTRA 
INDI STRIAL ELE c TRONICS As ING at no extr 
and your “Pay-Tuition-after- Yn mm” offer. 


Send Special G.I.Bulletin [ Send Physical Disability details 


NAME. ....cccccccccscccccccscccvcccccccceessescesccs 















START YOUR OWN 


REFRIGERATION 
REPAIR SHOP! 


Exceptional opportunity for men of all ages up to 60 
who like to work with tools. Learn to be a service 
mechanic in REFRIGERATION. Our practical, 
thorough home training is easy to grasp in your spare 
hours with a common school education. Learn how to 
start your own business with $50.00 worth of tools 

small shop. Or 


t 


this active 


im garage, basement or all 
EREE take a well paid job in this acti 
@ Write for FREE BOOKLET to 
MECHANICS TRAINING SCHOOL 


4701 West Pico 


* 


__ Dept. M-10 Los Angeles 6, Calif 
STUDY AT HOME for PERSONAI 
SUCCESS and LARGER EARN- 
INGS 36 years expert instruc- 
tion—over 108,000 students en- 
rolled LL.B. Degree awarded 
All text material furnished. Easy 
payment plan Send for FREE 
BOOK —“Law and Executive 

Guidance,” NOW! 

AMERICAN EXTENSION SCHOOL OF LAW 

Dept. $8- x, 646 Ne. Michigan Ave., Chicago 11, tlt. 


“DRAFTING 


eres r resp ee 
se are ¢t a 
ake s the 






SPRINGBOARD 
TO SUCCESS! 


Increased salary, a real 















Every operator 
and mechanic 
needs AUDELS 
AUTO GUIDE, 
This book saves 
time, money and 
worry. Highly en- 
dorsed. It pre- 
sents the whole 
subject of auto 
mechanics: 
i—Basic 
principles 
2—Construction 
3—Operation 
4—Service 
5—Repair 
Handy Size, 
Easily 
understood. 
NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


1500 pages—1540 illusfrations showing inside views of 
nstructions for all service jobs. 


Over 
modern cars, trucks and buses with ij 


ASK TO SEE [T!—To Get This Assistance tor Yourself Simpty 
Fill in and Mail Coupon Today 


Y we 2 _PAY | ONLY $ $1. Al MONTH —- 


AUDEL Publishers. 43. West 23rd d St, N w York 
MAIL au LS NE UIDE for tree examination °o. ~ tit send 
you $1 in 7 days; Then come “$3 monthty until price of $4 ts paid. Other- 


wise! will return it. 


Be 0 06080 OSOSOSSS SOOO OSOSSSSSSEC CECE 

RABBIS 2 comes cacoes cee ee eeeeeeeeoeoeeoose 

Occupation ~~... ~~ oo oe eee ee ee oe ee eee === 

Employed by. . . . . . . . . - ~~ ~ - — - - ee wee we eeweeee= MM 
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Air Conditioning and 
Pl umbing Courses 





{ 


c 
{ 
[ 
{ > r 

CO Petroleum Refining Plastics 
© Pulp and P aper Making 

Civil Engineering, Archi- 
es and Mining Courses 
Architect 4 Drafting 
Architect 

Br =e anc 4 Bui lding Foreman 
Building Estimating 


Contracting and Building 
Highway Engineering 

] Lumber Dealer 

} Reading Structural Blueprints 
) Sanitary Engineering 

O Structural Drafting 

O Structural Engineering 

© Surveying and Mapping 


nnooofococen 
t 





Civil Engineering Coal Mining 


Canadian residents send co 


BOX 2323-H, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


qnoctrtent Courses 

J Drafting 

+ ical Engineering 

Power House Electria 
t 






noooo 





eter 

O Telegraph Eng 

Internal Combustion 
Engines Courses — 








O 
O Diesel Engines © Gas Engines 


Mechanical Courses 
CO Aeronautical Engineering 
Airplane Drafting 
) Flight Engineer 
Foundry Work 


Industrial Engineering 
Industrial Metallurgy 

} Mechanical Drafting 

] Mechanical Engineering 
] Mold-Loft Work 

} Patternmaking 

] Reading Shop Blueprints 
OD Sheet-Metal Drafting 


gooooooo0ono 


O Sheet-Metal Worker 


nician ( Aviation 


] Heat Treatment of Metals 


Position......... — Se eee ee ee 
upon to International Correspondence Schools ‘Canadian, Ltd. Montreal, Canada, 
British residents send coupon to I. C. 8., 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 





0; course, the |. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed. 
1. C. S. texts constantly are revised in response to 
student questions and reactions . . . brought up 
to date on technical advances. 

Today’s texts embody the experience of more 
than 54 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction, 

1.C.S. graduates, including many employers, 
will tell you how good |. C.S. Courses were in 
their day. But current texts, they find, are better. 

Employers have a very real interest in 1.C.S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they’re working. And it regularly receives letters 
expressing keen appreciation for this service. 

1. C. S. training goes on record with these exec- 
utives — counts in your record. Join the “coming” 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 





Ship Drafting 0 Textile Designing 
ip Fitting O Woolen Manufacturing 


Business and 

Academic Courses 
Accounting 02 Advertising 
Arithmetic © Bookkeeping 
Business Correspondence 
Business Management 
Certified Public Accounting 
College Preparatory 
Commercial 

] Cost Accounting 

| Federal Tax 






nooo 


esigning 

Bi Wel jing, Gas and Electric 
Radio Courses 

0 = lectronics 

General 

Operating 





Railroad Courses 
Air Brake (© Car Inspector 
Locomotive Engineer 
Locomotive Fireman 
O Railroad Section Foreman 
Steam Engineering Courses 
DC Boilermaking 
O Combustion Engineering 
© Engine Running 
© Marine Engineering 
OD Steam Electric 
© Steam Engines 
Textile Courses 
0 Cotton Manufacturing 
0 Rayon Weaving 


Good English 

High School 

] Higher Mathematics, 
Illustrating 

Motor Traffic 

0 Postal Service 

CO Salesmanship 

O Secretarial 

DC Sign Lettering 0 Spaniel 
O Stenography 

0 Traffic Management 


joc oooooooooeggaonn 


Sete DO nccctetnemnmadianitniapeeins 
"Prese nt Working 





71 Kingsway, London, W. C. 2, -England. 
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ree ae? 


LABORATORY i “6 


INCLUDED! 





all full si 1 i 
your National equipment. In t 
really do learn by doing. Y 


} ratir 
ul opera 


The test lesson that comes to 
show you how this is possib 
coupon for it now. 





ment t 1 at no xtra cost 
with _ your ‘course of National training. 
B 1 g, é I 


REAL EXPERIENCED TECHNI¢ IAN. 


le Send the 


‘a 








y Adi 


HERE IS 
hl) THE MODERN 
QUICK AND 


“EASY WAY 


as) To Master Radio, 
Television and 
Electronics 


SHOP METHOD 
HOME TRAINING 


Bya neat, baprepeqeangd Resident napered 


















Don’t just envy the m: " is making such a success * a Don't be on 
the outside ng im or fod ot next great industry Tel levision and 
the wonder w 1 of Electronics. oe in there yourself, on the ground floor. with 
a fine, well paid job or a lifetime business This AMAZING NEW 
TRAINING SYSTEM PRAT DEMONSTRATES. “BY ACTUAL PRACTICE 
makes it ble for you to take your place quich d with absolute : irance in 
tl i lg nd I letai at c pe bel« 

pra y for you technical Flere it is presented s simple as 
t ga essary A.B.C and = =back up t dewe- to-earth 
‘ aret Televisior experience methods “right from the any sya 
re H ed and Shops and laboratories. This 
Ir s n- practical YOT START E \RNING «S001 
and and put into pra € ill out and MONEY ON THI SIDE AFTER THE 
nd the coup f FIRST FEW LESSONS. 
test sson to prove  e yoursell how ‘different, y . a alia ta ~ 
sure — affective this course is. = om 6 . ~, Be . 
t nal Scho be is€ ony Nat onal one 
_ Results npg and propel the oldest and best equipped technical tr 
1 have tot le 


nk kJ Rs ( 








MARK AND MAIL THIS COUPON 


ertise ments, Please Mention MECHANIX ILLUSTRATED 





— “aoe @ 6. 
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as oe 














into RAOIO 


reuevision... WOW 


, SUCCESS AND SECURITY FOR\YOU IN | [iam oz 
THIS GREAT, ESTABLISHED INDUSTRY 









Face facts! Radio is one of the country’s great, 
fundamental industries with a volume of over 


$5,000 000,000 It demands tens-of-thousands of 
skilled maintenance men, skilled operators, techni- 
elans—everywhere Civilian production and up-keep 
bas been practically at a stand-still during the war. 







Right now and for years to come RADIO WORK IS 
BOOMING as never before in history. 


National trained 
man you can be your own boss— 
start a flourishing business of your 
own on little or no capital It's 


F.M., Fac-Simile and vision are in their 











infancy but the re on waiting for materials to what you KNOW that counts. Left 
get into big le pr eduction and use. Experts esti- In indust the better jobs and the 
mate more thar If-million jobs in these fields better pay go to the man who knows 
. BIGHT IN THE ST AR T hat he doing in Radio, Tele- 
‘ on and F tronic 
' - ; : ue ~ Oo 3 ir dustry and Get ri now You may be 
n any new home as. ics ls airplanes, Dieta eeu G.E loser to your goal than you think, 
suns elevate ee operations, . . In a few short weeks you may be 
makes the deaf hear d } blind see an will you b be " is eg wher Ba uh — A . nakton sour Gra taker a 6 ae 
Elect ronics will be the wonder worker of the future yo. camble your futt SEI FOR YOURSELF _ techr n— perhaps laying the 
- and so provides good pay jobs for men who know its WHAT NATIONAL TRAINING CAN DO FOR foundation cf YOUR OWN 
th basic principles, YoU Send your coupor ow, PROFITABLE BUSINESS FOR 
al A LIFETIME OF SECURITY. 
on Take the first step now Reach out 


for opportunity ill in and mail 
Good Jobs Go To National Trained Men the coun hetey at onee. 
GET THESE 

2 





ne wy latest otter was Wed a GG zc Books 
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n- 
T really knows modern Radio s in greate 7, CALIFORNIA EST. 1905 
tod than ever before R opey dut Te 
ar Ele \ ‘ or Comm s 
Good ie bs are , wide open, WAITING FOR YO! n the pr@ 2 ' 
ope ' f electros eq ' National Schools, Dept. 10-M!I _., . 
= ee Me : ! n homes, t es g 4000 S. Figueroe Street post card ? 
ne a ee seu Ghatiaten t g Les Angeles 37, Colifornic 1 
no m atter where you live or what you may be doing—not on ' Mail on ot " . . : ' 
i fur r t the actual experience that comes with know: ' 1 = = e Sempre Lesson OPI Bool i under- ! 
: Ing shop practice and working with real equipment lemme ‘ ' . . . - t 
| ea i 
: Y 
| fy Pern ptge —tgerye a Sehaessnnwies H 
Nat ' ' the plant to back it Sample this training your ' 
te! MAIL THE COUPON FOR A FREE LESSON gE 
' AGGTESS ..cccccccccccccccccccsececcccceseeeeeeessseeeese eeeeee t 
7 e ; 7 
GET ALL THE FACTS : H 
8 City ‘ seeuneeeteeaesans Ce Rtate..ccccces soeee § 
bese eeeeeeseseseessessessssasesss’ | 
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“ili show YOU 


how to make yourself 


TOUGH as a MARINE 


in double- 
quick time 






»--OR IT WON'T COST YOU A CENT!” 
says Geange F. Jowett 


WORLD’S GREATEST BODY BUILDER 


ove to YOU that you can 
Add hes t r 





namic muscles on 
, t i 





the rest of your body. I 
{ unds t vorld er 
e U. 8S, and British Ar 





L 
GIVE ME 10 MINUTES A DAY! 


I'll Show You My Secrets Of Body Building 





rl p ye 

r Met Ir 

duilt my at al wre 

et he re { 1AN > 

‘ ar y other liv 

. “ t kK 

’ i FREE! 

’ t t t f F f 
i e. TI y 

} shov to 4 t 
’ e nside and t 

‘ fully satisfied that » 

rm you want to he The ‘ 

Sy ster says R. F. Kelly, At 

tity Phy sl =Director . tt 

geatest in the worl 


Are 
PROVE TO YOURSELF 
IN ONE NIGHT! Dept 


Thés 
Book 


1 


for test ¢ 
ty Ar Rea 


N.Y 








idir »M 


“se +e 


SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 


ONLY 25¢ EACH 

or ALL 5 for $1.00 

a | 
MAIL COUPON NOW 





Jowett Institute of Physical C 


230 Fifth Avenue, Dept. 887, New York 1, N. ¥ 

‘ F. Jowett: 1 t it . , 
I I FRI ‘ f PHOTO 

wore F an 2 7 2} Mold MI ty Leg 

Joeett Mold . . . 

@amoion of Mold 

Bampions 


SAME.......... vee . . A 
SDDRESS 


nx Wi | ru {dvertisements, Plea 




















TRIAL LESSON 
Send Coupon 


TO PROVE TO YOU how easy 
it is to learn Drafting at home 
by the Chicago Tech method, 
this 40 year old technical college 
will send you a Free Trial Les- 
son in Drafting. No charge for 
this Lesson now or later. 


= yo 






Look into the op- 


Get ready for a peacetime career. 


portunities in Drafting. Read the want-ads for proof 
of the urgent demand for draftsmen in the aircraft 
machinery, electrical and building fields. The drafts- 


man always comes first on any new project in industry, 
—in peace or wartime. 


The Draftsman,—“The Key Man” 


No new 
structed, 


machines can be built, no airplanes con- 
no bridges or buildings erected, no ships or 
submarines launched until the draftsman has com- 
pleted work. Real immediate opportunities ex 

in Drafting—the profession upon which all ec 
tion is vitally Drafting i ! 


clean, Art rest 
ing, well paid Investigate today what Draft 
offers y 


Learn in Spare Time,—at Home! 
(or at the College in Chicago) 


his 





dependent 





work. 


ou! 


With our easy step-by-step method (and the tools we 
furnish) you can learn pare time at hor 
Convenient terms. Now is the time to prepare in D 

ing for peacetime opportun Send the coupon 

a post card for the Trial Lesson and « lete f 


tion,—all FREE 


|'CHICAGO TECHNICAL COLLEGE) 


N-269 Tech 
Yes,—BMJease send me 


Bidg.. 2000 S. Michigan Ave 
FREE Trial 


Chicago 16, Ulinois 
Lesson in DRAFTING 
Aircraft Drafting 
Electrical Drafting 
Architectural Drafting 


Machine Drafting 
Structural Drafting 
Building Construction 


Name 

Address 

City State 
Occupation Age 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


All Items Finely Ground and Polished but Edges — Chipped or 
Other Slight Imperfections which We Guarantee Will Not Interfere 
with Their Use. Come Neatly Packed and Marked. 


You Can Easily Make Telescopes, Mognifiers, Photographic Gadgets 
ond Hundreds of Experiments with these Low Cost Lenses. 


To translate millimeter measurements: 25.4 mm. equals one inch. 


x SPECIALS IN LENS SETS 


Big 10-Page Project and Idea Booklet with all sets. 


Set =1-B “Our AeenGeing goes "—15 lenses for $1.60 Postpaid, 
10-page idea bookle For copying, ULTRA CLOSE-UP SHOTS, 


plus 
macrophotography, — mental abe magnifying and for making 
r a two Dp wer f/lé ephoto Le Dum ( era Kodachrome 
Viewe DETAC HABLE REFLEX VIEWFINDER for 35 mm, 





























7 came stereoscopic ¢ , enls ng focusing aids, 
In « face, 2 of these = ras 3 4 he nes reg ee ! 
Rilvered Prist re used to make a " Peris me We neve seeused & TELESCOPt low power Microscog . r many other uses, 
> mber of these j jegree Prisr f} wpe size —5%" long, Set =15-B ‘‘The Experimenter’s Dream’’'—62 Lenses. Prisms and 
2% wide, fine ground ar polished Used t yuild a Periscope Optical Items, and New 50-Page Book yn with Chipped Edge 
- amera stereo att ment, range finder, et Excellent also for ex- Lenses.”’ $15.00 Postpaid. The vari of se nd Prisms in this 
c tions. Pri eas onverted into desk t l enable you to ¢ ct exper ts, build a great 
name | at only l@e. (Order variety of Optical Equipment A Neoneational buy. 
Ftock = | bh these Prist ou reta from $24 to 
. $30 ea NEW 50-PAGE IDEA BOOK, "FUN WITH 
Stock =3004-B SILVERED TANK PRISM—Price $2.00 each CHIPPED EDGE LENSES" 
Postpaid I rate klet « Prisms led FREI 
~ saa , . Contains wide variety of projects and fully covers the fascinating 
FOUR SILVERED TANK PRISMS—Special—$7.00 Postoaid ... Uses of all Lenses in sets listed above . . . only $1.00 Postpaid. 
ser e ever been able to e 
: MISCELLANEOUS ITEMS 
HOLD PRISM IN SUN'S RAYS Stock Ne Iter 
Violer 3006-B Porro Abbe Prism 
INDIGO 301f-B Pentagon Prisn 
BLUE * 2024-B 10 Pieces ( r A-1 Plate ~ 
= GREEN aie oe 31 mm.—for making Filter) .........e+. -25 
of YELLOW 3001- ens Surface Prism ickioekannwaee 2.00 each 
: “ 3021-B A Roof Prism (3rd grade coccse 025 OCnch 
= on ann tus onan 4009-8 Heat Absorbing Glass 4”x -.. .35 each 
$- D 4010-B Heat Abs g Glass 2”x2 ‘ ... «10 each 
“4 Walt of TSS Se comeen §=—6 SR 8 am. Nes. I Cross Lines — 
vering from these 3020-B Right Angle Pr ist vid rd grade) .... .35 each 
' i“ Wi jent 523-B Six Thr Metal Reticle Cells niet in -25 
” t ‘ r br k : p into a bi f 26-8 First Surface Aluminized Mirror, Diam. 1%".. .25 each 
t y s the sf m—a , 624-B Neutral Ray Filter size 4% "x2? ene a 
ne CLEANING BRUSH SET—1 exitte plastic handle, cireuler eon- 3022-B Round Wedge 65 mm. Diam wea eeteeeeeeees 5.00 each 
or ' ff to soft 3036-B Roof ’rism—S0 degree face 1%” wide ...... 4.00 each 
7 Stock =504-B hee § : ..Price $1.00 22-B Inclinometer—Aircraft type . esses 025 each 
704-B Lens Clea g T one rear 18 sheets) 
KELLNER EYE-PIECE LENSES you car e In Telescopes ize T%"x11 ‘icdinedapeuadin 1.50 
Bir r MM Ibiar f ey I Dia of 6002-B Euueatior Set, 1 blank and 1 finished 
fe) i ! sehr t already cemente Porro Pris grade owastennees -25 set 
Stock =6108-B $1.00 Postpaid 1003-B 50 Power Micr ie BAGG DE cicccensccnceneut -70 
1028-B 8& Power Mounted Magnifier pevecessdeseeseee -35 each 
8 MM. MOVIE PROJECTING LENS SET—Consists of 2 Achromatt 1030-B 2” Diam. Reducing Lens iinedeieans .25 each 
' aed ; ae: Fa SNOe, SONIC SS SEE. 6 1031-B Perfect 6 Power Magnifier—Diam, 28 mm, ..... -25 each 
> : oe = 2043-B Standard Crossline Reticle—Diam, 29 mm .. 50 each 
- Sto = . $ ate. Bizid 
, Stock =4011-8 $1.40 Postpaid TEN. Wiens. Ma Mn .25 each 
RETICLE SET Five a ted, finely engraved Reticles from U. 8 (Minimum order on above—$! 00) 
——— , . K t . POLAROID (Dyed)—Suitable for Experimentation. Consists 2 discs 
we ‘ \ ¢ Some imperfections in glass 
Stock = 2035-8 $1.00 Postpaid Stock GD Vaxucucnkakceshsucettcaanaunsebaoens $1.00 Postpaid 
RAW OPTICAL GLASS An exceptional opport to s ea LENS FOR KODACHROME EYE- VIEWER . « Color corrected 
' é i Stock =6116- PEAR Bark Ae tas Pee $1.00 Postpaid 
Stock 703-8 8 Ibs minimum weight $5.00 Postpaid 


Steck =702-B 1!'2 Ibs $1.00 Postpaid T ad 4 ~ 
G MAGNIFIER SET { fying Le < ANK E isco & 


re eee Complete Set Mounted Components 


es Stock 1026-6 : : $2.00 Postpaid H f Make a re Periscope Us@ it to see over the heads of 
PORRO PRISM SET FROM ARMY'S 6 POWER BINOCULAR. P cece athe cite. whee cee te a ee 
sts of Porro Prist ke er s Te : Origu 5 nstructe for I Ss. Army Tanks set consists 
Steck =3010-B $1.00 Postpaid ’ h "cake tienes cake teen io eae a ee 
ym t Per Set weigt “Ibs rer leng 1 6%” 
PERFECT ACHROMATIC TELESCOPE OBJECTIVE LENS 21," Would normally retail ac $40 ce Soy re length 6%", width 
Diam, 1% inches, F.L. 20 ir Stock =700-B oeescorseses $3.00 Complete Set Postpaid 
Cee BORGO cnconntancaepessscdsovcnese eosseee- $5.00 Postpaid Ps Dale GO WH. cacankscasewencixean Special $5.50 Postpaid) 


Order by Set or Stock No.— Satisfaction Guaranteed 


| EDMUND SALVAGE COMPANY, P.0. AUDUBON, NEW JERSEY 
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MONEYMAKERS — MONEYSAVERS 


PROFITABLE SIDELINES 25c a Word 


SPECIAL BARGAIN BUYS 


To get your Share of the business from our DECEMBER ISSUE, your ad with remittance must be in 
our office OCTOBER THE THIRD. Mail to MECHANIX ILLUSTRATED, 295 Madison Ave., New York, 17 














ADVERTISING SERVICE & AGENCIES SELL “PETITE Picture Note Somet 
ADVERTISE 24 i t , fr , r Cards, N Brut * 22, N. J 
) I : 2 \ Kol NO \f 
‘ B ge Gr ( ) Rox 98 ; M 

20 WORDS ) SUNDAY G 
ale. 37 Gar r. \ ‘ AUTHOR'S SERVICE 











AGENTS WANTED yLW WRITERS 





SILVER PLATING A rtul to “break int fa 


=. & y : rd io. Comfort Writer's Service, 210H, 


I t S | « Se Po 


WRITING Instr 





AVIATION 














MONEYMAKING HOM! 
r t Hi 


Spring V 1. N 





MAKI NUSUAI 





SALESMAN WANTED 


| START YOUR pital 
| \ f iH j ‘ v4 





starting supplies Fre Pines Subscr 
Ager Flus! 
) CIGARI 


TTE ROLLERS, $ a | 

ades, tl ind $ ~ j Ca ' mer t $100 day 
gs free. Mills Sales i Bro i N Wir rite quick. War Sur RK t 
York } Jack Dept. 1 ‘ cago 





WHERE TO Buy At W 


I I BUSINESS OPPORTUNITIES 





formatior May MM I l , a fT 
! ; New York 1” \ is A FISHING 4 ft 
CHRISTMAS CARDS 

real ¥ mak Wr G Ar 1 
( Dept. M. 2 " | rd 


I 1 N y ! ’ t t r 
= Ni = st , ‘ r t tter r r 
Hl . HOF W ‘ I - . ‘ Ny 


Ak 0 ‘ - " - . 
EX-0-LENE! POWERFUL } s per $1.00. T-day refund 
Extremely rofitab G i , , tr € ' 
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“Learn-by-Doing” 
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ELECTRONICS 
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H.C. LEWIS, Pres., Radio-Electronics Division, COYNE ELECTRICAL 
SCHOOL, 500 S. Paulina St., Dept. 75-14, Chicago 12, lilinois 

Send FREE Radio-Electronics BOOK, ** 
D)Send Special G. 1. Bulletin [) Send physical disability details. 


NAME. ...cccccccccce 





on Real Radio Apparatus! 


Prepare fora great and growing fu- 
ture and a good job in 5 
Electronics now. Coyne “LEAR 
BY DOING” training covers 1} atest 
developments in this field. Prepare 
quik easily. Fascinating well paic 
work in maintenance, installa- 
tion and servicing Radio-Elec- 
tronic equipment. 


TELEVISION 


If you have an all-around Radio- 
Electronic training, there are 
reat opportunities for you. 
remendous expansion in Radio- 
Electronics, Frequency Modula- 
tion and Television predicted in 
the years ahead—a world of oppor- 
tunities. Get ready NOW with prac 

tical Coyne Radio Training. 


Many Branches If You 
Have All-around Training 


Why be satisfied with a narrow, no- 
future line when by putting ina 
short — in my Shops, you can 
qualify for un ited opportuni es 
in RADIO-ELEC TRONICS, to- 
day's fast-growing field. 


EXTRA TRAINING 
Industrial Electronics and Elec- 
tric Refrigeration now included at 
Do extra cost. 

MLL FINANCE YOUR TRABONG ! 
Don't let lack of money hold you 
back. You can GET TRAINING 


y your tuit ion 








$s .R 
YOUR TRAINING PERIOD 1s 
OVER. I also help you get part- 
time work to help pay living ex- 
penses while training if you need it 
and give you Lifetime Job Service 
as a Coyne graduate. 


SEND FOR FREE BOOK 





Fully illu astrat< iw om ee ictures of 
my Shor facts alx ture 
Mail coupon now. No ‘a igations 
No salesman will call. Act today! 


We also have facilities for men 
with physical disabilities 
whether due to war or other 
causes. Check coupon for details. 


H. C. LEWTS, Pres. 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 75-1H, n Goeapi? 


VETERANS — earns to 
train those wh: mt y= ee 
under the G. 1. “eit rot 


coupon Stor special ulletin, 














Pay-After-Graduation,"’ plan. 
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i THIS GREAT BOOK 












Every farmer, every 
lover of horseflesh 
should have a copy of it. This amasz- 
ing book tells how to know horses— 
how to break them—how to train 
them—how to make money as a 
master horseman. Write for it today 
— FREE, together with my special 
offer of a course in Animal Breeding. 
If you are interested in Gaiting and 
Riding the saddle horse check 
Do & today—now. You'll never regret td. 


BEERY SCHOOL OF HORSEMANSHIP 
Dept. 11510D. - ~- - Pleasant Hill, Ohio ‘ 
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YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 153 10 West 33 St New Yor 
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Dept. 558M, 100 










..to go to College? 
.. or to enter a Profession? 


irc nite cture, Nursing, Dentistry, 
Beauty Culture 


VU edicine, etc.) 


(Such as Accountina 
Teaching, S rk ithy 
Optometry, Emi balmtr ag, nirepe Law, 


..or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST. You can comptete our sit t High School Course 






















in SP ARE time e and abilities 
perm Equival m you for 
college, pre- prof ) justry 

Standard texts furt I redit f HS. subjects 
already veted. Sir r easy 
terms. Ar neri ‘ as ! 7 ndorsed by educa- 





t. 1S9 € 
tors. Finish your high « shes y] ‘edi ication NOW. Write TODAY! 


High School Course 
KEM eL®1t)R-ae Many Finish in 2 Years 

















: American School, Dept. 728, Drexel Ave. at 8th %.. Chicage 37, 1. 
' Gentlemen: Send me FREE information covering special traine 
' ing in subjects checked below, No obligation on my part. 
r D0 High School Course [ Diesel Engineering 
' Electronics, Industrial Drafting and Design 
' ee Building for Men and Women 
i utemotive ngineering 
' Business Management — Seenebes 
' {) Electrical Engineering mes e . 7 
8 (©) Elec. and Gas Refrigeration Mechanical Engineering 
1 {|} Air Conditioning C) Aviation () Radio 
t L) Railway Training C Salesmanship 
' 4 
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“Which of these books can 


help you = MAKE MORE MONEY 






























Why wait in your pocket. isands have be en helped 
t } ccess gE 2 her pay with Gateway 
r s. The re written by experts for men 
: . yourself... men who want to get 
° oeail 
G elp you kle Don't delay . . . choose your books, check 
jot . da J eye your r ber clip sme mail coupon. Send 
on . «+ job iat mean dollars no ney, pay postman when books arrive. 
ORDER TODAY FROM THIS LIST 
1 Saneerr re CRAFT PROBL EMS. > 3 16. BANeBCor oF ORNAMENT f © artist , 28. AIR CONDITIONING 
rc tt il. .$2.00 ies covered) includ El ments of De ation, HANDBOOK 
2 QUICK CONSTRUCTION, T ry build Feature r ; rr t i ‘ e the book 
. { i plat ' I piete, t t. 
3, BUILOING—FORMS. STAIRS ROOFS. paper 
® Ls n letter 


210 pag +9 t mpg: 
4, WOODEN BOAT AND SHIP BUILDING. 
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pages ’ 
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SPRAY PAINTING. Spraying technique ” Y_” 
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The GATEWAY BOOK co. 
Dept. M-9, 32 N. State St 
Chicago 2, Ill. 
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THE GATEWAY BOOK Co. 
32 WN. State St. Dept. M-9, Chicago 2, I1!. 
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THE I. C.S. STUDENT 


STANDS OUT 


© Does your employer “know you from Adam”? Does he con- 
sider you “just another employee”? Or does he keep an eye on 
you, waiting for a chance to advance your position and pay, 
because he knows you are training yourself for a bigger future? 





Read this letter received by the International Correspondence 
Schools: 


“It affords me a great deal of pleasure to be in a position whereby 
I can recommend your courses to any one who wants to advance above 
the common level. 

“Im our organization it is easy to pick out the men who have been 
trained by International Correspondence Schools. In fact, our Manager 
and Vice-President. our Steel Shop Foreman. our Chief Engineer, our 
Foundry Foreman, and our Machine Shop Foreman are all products of your 
Schools, and they all rank high in their respective fields. 

“I unhesitatingly commend your training to any one who has in mind 
advancing in his work and assuming responsibility. 

JAMES H. MILLER. Pres. 
Inter-State Foundry and Machine Co., Johnson City. Tenn.” 


The time to start preparing yourself for the future is rIiGHT now! 
And the way to start is to clip this coupon—and mail it—Topar! 


BOX 2322-H, SCRANTON 9 PENNA. 















DC Bridge and Building Foreman 

D Building Estimating 

D Civil Engineering Coal Mining 
0) Contracting and Building 
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Sheet-Metal Drafting CO Cottor anufacturing 
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Canadian residents send coupe oe Sntore tional Corres jence Schools Ce 
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Marine Engineering 





Without cost or ol n, please send me booklet and full part urs 3 e course before which I have marked X: 
Air Conditioning and Shovtrtent Courses Ship Drafting extile Designin 
Plumbing Courses I 4 p Fitt “ eu Manufa ng 

D Air Conditioning I 1 Ene Shop I € 

DC Heating Plumbing Power House Ele Steel } Workers Business and 

O Refrigeration eam Fitting Pract Electr Tool Desig £ Academic Courses 
Chemistr Courses a ‘Siete as Wennw, < ad Eiectrio CA : . 

0 Chemical . - Telegraph Engineering Radio Courses -- 

C Chemistry r~ Internal Combustion D Electre s P Bu 

0 Chemistry, Indus " Engines Courses ‘ General rave 

CO Chemistry, Mfg. Iron & Stee Auto Technician Aviation Radio Operating Ce 

OD Petroleum Refining Plastics Diesel-Electri Radio Servicing : 

© Pulp and Paper Making Diesel Engines ( Gas Engines Railroad Courses 
Civil Engineering, Archi- Mechanical Courses CD Air Brake Car Inspector 
tectural and Mining Courses Aeronautical Engineering Locomotive Engineer 

© Architectural Drafting Airplane Drafting Locome e} 

© Architecture Flight Engineer DL Railroad Sex Fe a 


CD Spanish 
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n. Ltd., Montreal, Canada 
“w C. 2, England. 


DISCOUNT TO DISCHARGED VETERANS— SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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A blinded veteran stands on the threshold of a new life, able to 
move about as freely as a seeing person, thanks to facial vision. 


YOUNG man and his father are silently 
walking down a lanely country road. 
In his lapel the boy wears the button of a 
discharged soldier. As he walks along he 
smiles and playfully kicks the pebbles under 
his feet. He has been released by the Army 
and now has come home. He is happy. His 
ather, however, walks him with a 
sad, troubled look. 
Suddenly the boy comes toa halt. “Now,” 
says. 


beside 


Startled, his father pauses beside him. 
Where?” he asks. 
Che boy points. “There. To my right.” 


BY DON ROMERO 





Sid Latham 


His father eyes him spec ulatively. “What 
is it?” 

Che boy hesitates for only a moment. “I 
think ... it is a house.”’ 

\ puzzled look comes over the father’s 
face. ‘How far away is it?” 
The boy smiles. “Oh 

five feet.” 

His father stares at him for a moment and 
then slowly shakes his head in amazement. 
Che boy standing beside him is totally blind. 

Incredible, you say? Perhaps. And yet 
if you were to tell this boy so, he would 
probably chuckle, shake his head, and then 


about thirty- 


35 
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Veteran uses sicirs to develop kinesthesis, ability 
of muscles to do habitual actions automatically. 


Blinded soldier learns to “sight” a target from 
sound of buzzer located behind bull’s-eye. 


Patient familiarizes himself with layout of Avon 
Old Farms to enable him to get around alone. 


proceed to tell you a few of the other “in- 
credible” things that he, as well as a numbe 
of other gifted blind veterans like him, are 
capable of performing. 


He can ski. He can ride horseback. He 
can swim and dive. He can roller skate in 
a public rink or ice skate on an open pond. 
He can bowl—and at times run up a score of 
as high as 130. He can get off and on trains 
and busses and find his way to a seat. He 
can fish and row. He can ride a tandem 
bicycle. He can punt and dropkick a foot- 
ball. Coming into a strange room he can 
often estimate its length and width to within 
a couple of feet. He can walk down a 
crowded street without running into people 
or stumbling over ashcans or hydrants. He 
can play golf. He can climb stairs without 
faltering, or even groping for the first step. 
And he can jitterbug with his best girl on 
a crowded dance floor and not bump into 
people anymore than a seeing person does 

How can this boy possibly do these 
things? The answer lies in a new method 
of human sensory perception known as facial 
vision. Recently discovered by science, it is 
now being systematically taught for the first 
time to blinded veterans before they are re- 
leased to civilian life. Unfortunately, not 








oe 


le 













every sightless veteran is materially bene 
fitted by this training. Some take to facial 
perception slowly and laboriously. Others 
don't get it at all. But to those who have a 
natural aptitude for it and who are able to 
develop it to a high degree of efficiency 
facial perception opens up wide horizons ot 
hope and refound opportunity. By con 
ferring the priceless gift of second sight upon 
these more fortunate men, facial vision 
promises to rescue them from a life of dark 
ness and to endow them with an unusual 
facility for movement, independence, and 
self-expression 

Yet here is the most astonishing part of 
the whole business. Remarkable as facial 
vision is, what is even more rematfkable is 
that no one knows precisely what it is o1 
exactly how it works. Is it telepathy on 
magnetism? Some people think it is. Is 
it some kind of electrical phenomenom: 
There are those who have that belief. On 
is it some kind of sixth sense discovered at 
long last?) That. too, is a possibility. But 
the answer is still the same: No one actually 
knows. 

Although the ability of blind people to 
perceive comparatively distant objects has 
long been a puzzle to scientists, the clue to 
the mvsterv was first revealed only after 





elaborate studies had been made of bats in 


flight. By covering the eves of these alread) 
weak-sighted animals, investigators found 
that they were still able to fly through a maz 
of closed hung wires without bumping int 
them. Assuming that these apparently silent 
creatures were somehow being warned of thi 
presence of the wires by sounds which wer 
being reflected back from the wires, the in 
vestigators set up a high-frequency analv7c 
and discovered that whenever a bat takes to 
the air it repeatedly emits a high-pitched cry 
which has a frequency of about 50,000 v1 
brations a second—in short, a supersonic cr 
which is far beyond the range of human 
hearing. The assumption that the bats 
“hear” rather than see the obstacles that 
confront them was confirmed when the in 
vestigators covered the ears of the animals 
and then found that they repeatedly bumped 
into the wires. 

Turning confidently to the problem of 
facial vision, investigators conducted experi 
ments which appeared to bear out the find 
ings of the experiments with the bats 
namely, that in perceiving an object. a blin 
person is in effect utilizing a kind of human 
radar system by which he becomes aware ot 
humanly-audible sounds that bounce back 
off the object. But what now has the in 


A screen mounted on noiseless runners is moved to various 


; 


l 


distances from the blinded veteran to develop his ability 
to perceive objects by the newly-discovered facial vision. 











Though totally blind, this veteran uses a mirror when 
shaving. Facial vision is the probable explanation. 


vestigators straining their wits to explain is 
that when blind people perceive objects, in- 
stead of saying that they hear them, they 
invariably say that they feel them. In- 
variably these feelings take place only in 
their faces: “I get a feeling of heat on my 
forehead,” one subject will say; or, “I feel 
as if a shadow had passed over my face;” 
or, “I feel something pressing against my 
cheeks.” 

Because of the consistency with which 
these tactile sensations appear, most investi- 
gators are now agreed that something in 
addition to hearing unquestionably takes 
place in facial perception, but what that 
something is is the 64-dollar question. There 
is the possibility that it is atmospheric pres- 
sure. There is also the possibility that it 
may be some kind of light ray. In fact, it 
isn't inconceivable that it may be some as 
yet unknown kind of radiation which ema- 
nates from the objects and impinges on 
certain nerve endings in the subject's face. 
But here again, no one knows. 

One of the pioneers who is wrestling with 
the problem and who is also developing new 
techniques for training the blind is Jacob 
Levine, Ph. D. Formerly a Fellow at Harvard 
where he did research in vision and brain 
function, Dr. Levine is now the consulting 
psychologist at the Army’s Old Farms Con- 
valescent Hospital in Avon, Connecticut. 
\ctually Old Farms isn’t a hospital at all. 


38 





Consulting psychologist Dr. Jacob Levine directs 
the facial vision training at Avon Old Farms. 


It is a rehabilitation center where every 
blinded soldier must spend an orientation 
period of 18 weeks before being released 
to civilian life. 

Here at Old Farms the blinded veteran 
undergoes an intensive training, the purpose 
of which is to adjust him as far as possible, 
both psychologically and physically, to the 
new kind of life that lies ahead of him. 
Very often a newly blinded soldier allows 
himself to succumb to loneliness and de- 
spair. He seeks only to retire from the world 
and be alone with his blindness. The prob- 
lem of Old Farms is to bring this man out 
of himself, to reawaken his former youthful 
confidence, and to show him how, through 
training and application he can learn to 
enjoy very nearly as normal and useful a life 
as he probably would have led had he not 
lost his sight. He is offered training in a 
wide variety of subjects, including Braille, 
typing, salesmanship, business management, 
public speaking, the operation of a printing 
press, journalism, poultry and dairy farm- 
ing, woodworking, and machine-shop opera- 
tion—all of them pursuits in which the blind 
have been known to succeed. He is also 
encouraged to participate in the army-post 
parties which are attended by girls from 
neighboring towns, to come to the dances 
which are periodically held at the post’s Red 
Cross lounge, to go to near-by Hartford by 
himself and, while [Continued on page 54] 
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Don McNeill’s Rude Awakening 


Sleepy? Miss the early bird of a morning? Get a Wink- 
ometer to make sure you wake up—screaming. 


OR more than 12 years, Don McNeill, m.c. 

and genial host of the American Broadcasting 
Company's “Breakfast Club,” has been rising 
early, so he’s become somewhat of an authority 
on how to get out of bed. 

He’s sure—at last—he’s invented a fool-proof 
“wakener.” 

Object (A) is McNeill, in the somnolent flesh, 
while overhead hangs a sensitive mechanical 
arm that picks up the [Continued on page 143] 


Above, Gil Paust, MI editor, interviews Don 
McNeill (left), the Breakfast Club’s ma.c. 


























More Claws for the Cat 


Navy 5 


Res LLOR ot Wid nh thie tiledst 
Avicnous fighters-the Wildcat and the 
Hellcat—Grumman \ircratt has now commie 


yp with a full-size “kitten 
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Coming out 


aA ULE 
hing now flying in the Paciti 
ft a dive, it can hit speeds of 550 and 600 
tilesan hour. It can carry either a torpedo 
x bombs, and can carry more of them than 
ould be hauled by the original Flying For 
ress. Dogfighting with a small Jap at 30,000 
eet, itcan put on an acrobatic show of loops, 
olly, Immelmans, and wing-overs that puts 
ther fighters to shame. When it comes to 
hrowing punches, it can spew out a hail 
torm of .50-cal. bullets and 20-mm. shells 
that will just about “powder” anything the 
And if the bullets 


jilot draws a bead on 





and shells dom't do the job, the rockets it 
carbies under its wings will. Under normal 


operation, it hay an unusual range. With 
extra fuel tanks aboard, its range can be 


augmented so that it can be thrown at the 
very heart of Japan trom carriers operating 
many hundreds of miles aways. It has been 
designed so that it has no torque. It can be 
quickly converted from a single-scater day 
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to a IW scale) night hvlitel ft can 


CTL 


liviitet 


not only tly as 


lust on cnygine as lost 
ervice fighters, but it can also do all kinds 
ayallst 
the dead engine. And when it comes home 
lo its Carrier, its Wings can be quickly folded 
and it can be taxied into a space no bigge: 
than that required by a single-seater plane 

In short, it’s just about the “hottest” plane 
it its kind that we have yet sent into the ai 
\nd you can take that from the men who 
know just about as much about the ship now 
as combat pilots will find out in action 

the test pilots who have nursed and lived 
with the ship for months. These are the 
same “cat tamers’” who also weaned the Wild 
cat and Hellcat. Grumman now employs 
23 of these men, 5 of whom comprise the 
‘engineering flight,” the other 18 comprising 
the “flight test.” Working under the supet 
vision of Robert L. Hall, assistant chiel 
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ol maneuvers—including a slow roll 




















Wildcat—1940 


Hellcat—1942 





in charge of experimental engineering, the 
pilots in the first group conduct what are 
known as “evaluation” flights. In taking a 
ship straight from the drawing boards, the 
first thing these men have to find out is if 
the ship can fly. If it can, they then go on 
to check it for such things as stability, han- 
dling, response of controls, and general flight 
characteristics. Making an evaluation test 
calls for a lot of aviation know-how. It re- 
quires a flyer who is a top-notch pilot, who 
has sound engineering background, and who 
can quickly and accurately analyze the basic 
virtues as well as the basic faults of a new 
ship. These are the boys who take a “cat” 
a really twist its tail. The grueling 
“performance” tests to which these men sub- 
ject a ship include putting the plane into a 
tight spin and then seeing how fast she can 
be brought out of it, plummeting the = 
earthward to see how fast it will dive, leve 

ing the ship off and then racing it with the 





The Tigercat is the first twin-engine carrier-based 
fighter. Wings fold for storage below carrier's decks. 
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throttle wide open to determine 
its maximum speed, nosing it up- 
ward until it all but “hangs on its 
prop” to find its top rate of climb, 
“bronco riding” the ship at vari- 
ous altitudes to find the one at 
which it operates best, and put- 
ting it through steep banks and 
sharp pull-outs to test it for struc- 
tural strength. In short, what 
these cat tamers do is to take a 
ship and just fly the very hell out of it. The 
value of these seemingly mad stunts lies in 
discovering just what the ship can do, so that 
if a combat pilot finds himself in a tight spot, 
he will know that, if he has to, he can pull 
off some particularly screwy maneuver with- 
out danger of snapping the ship’s back and 
having it suddenly come apart in his hands. 

The plane goes into production after 
being thoroughly tested by the engineering 
flight and accepted by the Navy. As the 
finished ships roll off the line, they are care- 
fully checked in the air by the flight test 
pilots. Performance-testing an untried ship 
that has just come off the drawing boards is 
the next most dangerous thing to flying a 
ship through seas of flak and swarms of 
enemy fighters. For even in the very best of 
them, things sometimes go wrong. In flying 
Grumman's famous “cats,” the company’s 
pilots can match hair-raising experiences 
with any combat [Continued on page 66] 





With rockets, bombs, cannon or a full-size torpedo, 
and a speed over 425 mph., it's a mean adversary. 
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()' ALL the Navy equipment adaptable to civilian us 
none offers wider possibilities than the 56-foot LCM 
(Landing Craft Mechanized) 

These chunky denizens of the deep, resembling a cross 
between a coal barge and a PT boat, are powered by twin 
diesels and constructed entirely of steel. As all yachtsmen 
and small commercial operators know, this represents the 
ultimate in ship building and only [Continued on page 44 
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the extremely high additional expense has 
kept it from replacing the conventional 
wood hull and gasoline engine. The twin 
screws, individually turned by two 225- 
horsepower Diesels, immediately place the 
LCMs in the luxury class, though they will 
probably sell for just a fraction of their real 
worth when Uncle Sam swings the hammer. 
This may mean that the man who has 
dreamed for years of owning a home on the 
water is closer to it than he thinks. It may 
mean an initial opportunity to the returning 
veteran, looking for a business to enter, as the 
commercial possibilities of an LCM are al- 
most limitless. 

The Marines in the Pacific soon learned 
the versatility of these fine boats and several 
were decked over and used as combination 
beach patrol boats and living quarters. One 
particularly well converted job boasted 
twelve bunks and carried a full sized field 
kitchen and a jeep forward, the jeep easily 
launched by beaching bow on and lowering 
the ramp. 

Incidentally, to get back to John Civilian 
—who ever heard of the finest prewar yacht 
sporting a garage? Well, on an LCM the 
collapsible driveway is there and all that is 
needed is a roof. Another feature of im- 


portance is the simplicity of hull upkeep. 
The bottom construction and shallow draft 
allows for easy beaching without damage; 
after all, they were built to be beached and 
will usually pull off by just reversing the 
engines. If operated in tidal waters, it is 
simple to beach at high tide and make re- 
pairs or paint as the water recedes and before 
the next incoming tide, as they only draw 2 
feet 9 inches normally or 3 feet 6 inches 
loaded to capacity. Repairs such as dam- 
aged plates or leaks can be remedied by 
phoning the local blacksmith or garage man 
to come down to the beach with welding 
equipment. 

By now, you may be wondering just what 
the fuel cost of operating one of these boats 
might be. From reports in the Pacific, they 
consume approximately one gallon of oil 
per mile, running both engines at cruising 
speeds, which is extremely economical for a 
boat of this size. 

The bitterest pill for the prospective 
yachtsman or houseboat owner to swallow in 
an LCM is her looks. The stern view is con- 
ventional enough, but the bow lines present 
an aesthetic problem of a serious nature. 
Doubtless, there will be hundreds of designs 
for glamorizing these sturdy boats, but they 


Upper and lower deck plans of the Elsie M. converted from an LCM. Lower deck contains dining room, galley, 
guest room and garage for amphibious jeep. Upper deck carries dining room, promenade, bath and bedrooms. 
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Side view shows vertical arrangement of rooms and position of garage and engine room. Well, forward of 
engine room, is 32 feet long and 14 feet in beam. Elsie M. draws only 3 feet 6 inches when fully loaded. 


will never match the custom-built cruiser in 
appearance and by the same token, few 
cruisers will offer the mechanical and struc- 
tural advantages of the LCM. {[t isn’t neces- 
sary to be a naval architect or even an 
engineer to plan a series of designs best fitted 
to your own particular use, as the most difh- 
cult work and construction has already been 
done. The hull, engines and engine room 
are complete and built to the finest Navy 
standards; all that remains to be done is to 
add some sort of living quarters and personal 
plumbing, then move aboard. There is 
ample space for a bath, galley and several 
staterooms below decks and many types of 
superstructures may be added, including a 
bridge, dining saloon, sun deck or owner's 
quarters. If you are interested in a house- 
boat conversion, you will undoubtedly want 
more spacious living quarters than a man 
just seeking a weekend hobby. 

In houseboats, looks are of secondary im 
portance, comfort being the keynote, so if 
your desire is a home on the water, you will 
probably consider a variety of designs that 
will include everything from springboards 
to flower boxes. The open well, forward of 
he engine room, is approximately 32 feet 
ong (this varies slightly, depending on the 
viginal builder) and 14 feet in width or 
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beam. A flush deck laid across the present top 
sides would allow for 8 feet head room aft. 
tapering off to just under 6 feet at the bow. 

All LCMs have tremendous built-in side 
or wing tanks to keep them afloat in the 
event of swamping or bad leaks, and these 
can be easily utilized to carry extra fuel on 
water by tapping and piping. These tanks 
running from bow to stern are not only an 
excellent safety factor, but will provide in- 
sulation against heat or cold below decks. 
Ihe engine room is a completely encased 
steel structure, entered through a steel trap 
door. There is more than 7 feet headroom 
inside and ample space for tool storage, lu- 
bricants and parts. The flooring of the main 
well is for the most part ribbed steel, allow- 
ing air space for any wood or composition 
covering to be added. Anyone handy with 
tools, should be able to partition off state- 
rooms, a galley, bathroom and so on, before 
laying the main deck. For partitions, ply- 
wood or a similar material should prove best 
and the deck planking will have to be chosen 
to conform to the amount of superstructure 
or deck weight to be added. The LCMs will 
make fine floating homes, and due to their 
shallow draft should prove as popular on 
small lakes and rivers as they will on the 
deeper salt waterways. 
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¥3"-41X 81 WELDWOOD 
PLYWOOD-EXTERIOR 


PREADER 1%" 


14" - Ye"' TUBING 


3 TUBES IN EVERY 440" PANEL. 


WELDWOOD GLUED TO STUDS AND 


AN INSULATION MATERIAL SHOULD 
INTERIOR AND EXTERIOR PANELS 


The commercial aspect is where your im- 
agination can run hog wild. Joseph W. 
Frazer, chairman of the board of Graham- 
Paige Motors, was one of the first to appre- 
ciate these possibilities. Graham has built 
hundreds of LCMs for the government and 
Frazer has often said, “When the war is over 
a lot of these will be back carrying cargo on 
the rivers, because we built them to last.” 
These boats can be used for every purpose 
from net fishing in the Pacific to hauling 
lumber in the swamps of Louisiana. There 
are thousands of small waterways through- 
out the country, where an LCM would make 
a good living hauling coal, cattle or just act- 
ing as a ferry across some remote stream. A 
returning veteran may be interested in con- 
verting one into a floating machine shop for 
making repairs on yacht engines, which 
occupation should prove very lucrative. Or 
he might be interested in turning one into a 
gasoline barge or water boat. It wouldn't 
take much of an engineer to build refrigera- 
tion lockers for carrying perishable food 
stuffs or ice to isolated communities. The 
writer can think of nearly a dozen small 
islands in the Bahamas that would welcome 
this now non-existent service, because the 
population does not consume enough to in- 
terest the larger ships, though they would 
buy enough to keep a small LCM busy most 
of the time. Isolated mail routes often pay 
large dividends as well as freight and delivery 
services. There are thousands of small back- 
water communities on our inland waterways 
that would prove profitable to one of these 
small carriers, running food and livestock 
to market. 

For an LCM tender, one might consider 
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Ya"-4' X 8' WELDWOOD 
PLYWOOD INTERIOR 


PANELS TO BE SCREWED AND 
OTHER FRAMING. 
BE USED, APPLIED 


BETWEEN 


Walls and partitions of the superstructure can be 
constructed as above. Insulation separates panels. 


the 14%4-ton Amphibian Jeep which would 
come in handy for shopping or shore tours 
when the LCM is anchored in deep water. 
These watercars are equipped with a pro- 
peller and rudder and are easily launched by 
driving off the forward ramp. On reaching 
a beach or flat bank, the gears would be 
shifted from propeller drive to wheels. They 
will float a payload of 800 pounds and are 
capable of going better than a mile a minute 
on land. The power plant is a 4-cylinder 60- 
horsepower engine and the three drives are 
propeller, two wheels or four wheels. Land- 
ing a water jeep on an LCM would be done 
by driving up the ramp as far as possible by 
propeller and then shifting gears so that the 
front wheels would pull it out. In landing 
where extremely high banks or mud are en- 
countered, it may be necessary to use the 
power winch. This is located on the forward 
deck and is controlled by a shift lever on the 
dash. A few turns around the winch with a 
rope anchored ashore is all that’s needed. 


Standard model, made of 
steel and powered by twin 
diesels, is a strong craft. 
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In operative cases where patients are not able to assimilate whole foods, such as with stomach ulcers, 
or where nourishment is needed quickly, as with serious burns, amino acids are essential to recovery. 





Amino acids, protein concentrates, will strengthen 


our resistance to disease and lengthen our lives. 


6¢ ACID FOOD TO SAVE STARVING 
EUROPE” runs a a head- 
line. The article states, “7,200 pounds of 
hydrolyzate have been "he n to Belsen con- 
centration camp where more than 21,000 
people have been too thoroughly starved by 
the Germans to be able to tolerate ordinary 
food. After one month, an 80% drop in 
leath rate there was noted.” 
What do they mean? Are they saying that 
people can eat acids? Can acids actually 
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prevent starvation? 
our good health? 

They certainly are, if you mean the special 
variety called amino acids. You have been 
eating them all your life—the newborn babe 
gets an ample supply from mother’s milk— 
but you have probably thought of them in 
terms of beefsteak, eggs, milk, and other fav- 
orite foods. 

“Amino acid” is an unfortunate term be- 
cause most of us think of acid as something 


Are they necessary for 
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A corner of the pharmacology laboratory at Merck 
Institute where tests of the acids are conducted. 


that can eat a hole through a copper kettle 
‘Acid food” is a misnomer too, tor amino 
wcids are just as basic in reaction as they 
are acidic. “These vital chemical substances 
would perhaps become as exciting as they 
deserve to be if we called them super-vita 
mins. Perhaps we shall, for recent research 
indicates that ordinary vitamins aren't of 
much account unless they latch onto some 
athrmative amino acids. 

[he most important parts of you are made 
ol amino acids. For instance? Well, your 
hair, nails, skin, soft tissues, blood, gland 
hormones, and enzymes that promote chemi- 
cal activity in your body, to mention a few. 
Ihese are largely protein in nature, and all 
proteins are constructed, brick by brick, 
from the building blocks of amino acids. 

Protein is the one food element you can't 
live without. The desperate state of thou- 
sands of starving Europeans gives tragic 
proof. Many have been subsisting on carbo 
hydrates that fill the stomach but do not 


satisfy the body It is not only possible to 


starve on a diet limited to carbohydrates, but 
inevitable. Proteins are necessary to replace 











At Frederick Stearns and Company, acids are pre- 
pared in rooms made sterile by ultra-violet rays. 


worn-out tissues and keep body chemistry 
functioning. It is an electrifving achieve 
ment that science is now able to provide 
amino acids in concentrated, pre-digested 
form. 

But it is much more than a case of saving 
the starving, vital though that is. Amino 
acids are a direct concern to you. ‘Through 
the work of Dr. William C. Rose of the Umi 
versity of Illinois and other eminent bio 
chemists, the basic role of amino acids in 
your personal welfare is becoming apparen 
Experiments have largely been with animals. 
and all findings may not apply to human 
beings although they probably do. Here are 
a few symptoms resulting from lack of cer 
tain amino acids: loss of hair, hardening of 
skin, poor teeth, lens cataracts, inability to 
beget offspring, anemia, ulcer, peplessness. 
fatigue, low resistance to disease. 

Sounds like a catalogue of vitamin de 
ficiency diseases, doesn't it? That is prob 
ably exactly what they are. For, like the 
more familiar vitamins, certain amino acids 
cannot be synthesized in the body and must 
be obtained from food or outside sources 
Vitamins are catalysts speeding many chemi 
cal processes of the body, and so are many 
protein molecules. Proteins and vitamins 
apparently work hand-in-hand in a complex 
relationship. Current emphasis on alpha 
betical vitamins may prove to be lopsided 
when science unfolds the complete amino 
acid story. Indeed, the protein molecul 
appears to be the smallest life unit, with 
what amounts to its own system of nu- 
trition and digestion; what we are deal- 
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ing with is the life-stuff of protoplasm. 

Chemist's language is pretty heavy-going, 
but a brief look at an amino acid molecule 
will be rewarding. It has a “head” contain- 
ing one nitrogen and two hydrogen atoms 
(the amino part, basic in reaction) and an 
acidic group containing one carbon, two 
oxygen, one hydrogen atoms. (Pattern is 
shown by title panel.) The “body” attached 
to the head is a long chain of carbon and hy- 
drogen atoms, with sulfur or nitrogen atoms 
present in the case of some amino acids. 

Imagine the basic part of one amino acid 
uniting with the acidic part of another, the 
chains also uniting. Imagine this repeated 
tens of thousands of times until the result 
is a giant protein molecule. Further imagine 
that the amino acid chains are used up in the 
process of nourishing the molecule, leaving 
the “heads” free to unite in other combina- 
tions. 

You then have a fair conception of the 
terrific chemical activity that goes on con- 
stantly in your body. The researches of 
Rudolph Schoenheimer have given the 
death blow to static concepts of the body. 
Ihe muscles with which you picked up this 
magazine are not the same muscles with 
which you turned this page. In fact, they 
are not the same muscles—structurally speak- 
ing—that they were a second ago. Some of 
their amino acids are rejected, others 
seized upon from the blood stream. This 
incessant building-up and_ breaking-down 
process means thas you're not the man you 
used to be and never were. except for 
a minute fragment of time. 

Twenty-four amino acids 
are known. The possible per- 
mutations of 24 run into a 
staggering number of billions. 
Each combination gives a pro- 
tein molecule of different prop- 
erties. You have some 200 
different kinds of cells in your 
body. Each cell, it is estimated. 
elaborates at least eight differ- 
ent proteins. Thus your per 
sonal drug store manufactures 
1,600 specific proteins and 
thinks nothing of it. 

Because of this complexity. 
early studies were along the 
‘ines of general protein de- 
ficiency. The one specific pro- 
tein deficiency disease is wat 
edema or hunger edema—the 
condition that recent ship 
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ments of concentrated amino acids to starv- 
ing Europe are designed to prevent. The 
first symptom is a puffy swelling of the feet, 
then the ankles, then the abdomen, until 
the whole body is finally involved. Edema 
is common in diets high in carbohydrate 
and water but low in protein. Lack of pro- 
tein interferes with normal processes and 
results in abnormal retention of water in 
the tissues. Dropsy is a more familiar term. 

Other consequences of low protein intake, 
of more general application, are abnormal 
fatigue, dislike for strenuous activity, gen- 
eral peplessness. Proteins have a specific 
effect in whipping up metabolism, or the 
rate at which the body works. They have a 
lot of “oomph.”” Animals on low protein 
diets fail to reproduce, and the lowered birth 
rate in Germany during World War I was 
associated with the hunger edema of insufh- 
cient protein. 

Peptic ulcers can be produced in rats 
within two weeks by eliminating protein. 
Merely lowering the protein intake of 1,000 
rats brought about peptic ulcer in 36% of 
them within 90 days, and another 23% 
showed signs of beginning ulcer. In human 
patients with peptic ulcer, a low protein in- 
take is rather common. The protective 
effect of protein against ulcer may be due to 
its acid-binding properties. 

Immunity to disease is largely a protein 
defense. You are constantly making and 
pouring into your bloodstream a protein 
molecule called globulin. Suppose that you 
are exposed to the [Continued on page 56) 


Purity of each batch is determined by injection in ears of rabbits. 
If temperature of three rabbits rises .06°, batch is destroyed. 
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A eryptie word with which the British 
cleared their fog-bound airfields to 


enable Allied airmen to land safely. 


yN NOVEMBER 19, 1943, four Halifax 

bombers, back from an excursion ovei 

the Ruhr, roared to a landing at their base 
in England 

Nothing unusual about that, you say? But 
this case was different! The visibility sur- 
rounding the airfield was less than 300 feet, 
and that’s snafu weather in any man’s lan 
guage 

How did they do it with the airport com- 
pletely fogged in? For the answer we have to 
go back to September, 1942, when Britain's 
Petroleum Warfare Administrator, Geoffrey 
Lloyd, received an urgent request from 
Prime Minister Churchill that he undertake 
experiments in the dispersal of fog at air- 
ports so planes could land safely. It was a 
race against time for the lives of Allied pilots, 
tor the British fog was even more menacing 
than the flak over Germany. 

Research and experiment went on simul- 
taneously under the name of Fog Investiga 
tion Dispersal Operations. Five hundred of 
Britain's scientists, engineers and pilots tried 








In the drawing above, an MI 
artist has depicted a scene 
which might occur at a Fido- 
equipped postwar airport. 
Plane image in photo inset is 
distorted by burners’ heat. 


Gasoline-driven centrifugal 
pumps supply petroleum to 
Fido burners along runways. 
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supersonic waves, electrical discharges—even 
outdoor refrigeration and air conditioning. 
Chey finally decided that heat offered the 
best method of solution, and coke and pe- 
troleum, burned in large heat-producing 


installation, were tried at the various ail 
ports. It was discovered that if the heat of 
the atmosphere could be raised 7° F., the fog 
lisappeared. Coke was discarded in favor 
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f petroleum. The final installation decided 
upon consisted of petroleum burners con 
nected by pipes and situated parallel to, and 
some distance from, each side of the main 
runway. Where intersecting runways crossed, 
the burner pipes were sunk flush with the 
ground to avoid obstructing the aircraft. 
When lighted, the heat from these burners 
could clear the fog [Continued on page 158] 
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chicken hawk, that’s the latest jet-propelled plane. 


Test pilot **Fish’* Salmon takes you 


for a ride in the world’s fastest 


plane, the Army’s new P-80 fighter. 


O YOU want to know how it feels to 

fly in the world’s fastest airplane? 

As an engineering test pilot assigned 
to flying Lockheed’s P-80 Shooting Star, 
I can tell you. 

But first, in order that you may under- 
stand fully my sensations in this unortho- 
dox jet fighter, you should know how to 
fly it yourself. 

And if you have even a general idea of 
the basic mechanics of flying a conven- 
tional, stick-controlled airplane, you are 
eligible for my complete course on how to 
fly a jet job. 

First, of course, you step into the cock- 
pit. You start your engine by pushing the 
small button there on the instrument 
panel. Next, set your brakes and move 
the single-engine control lever to forward 
position. Your engine is dead cold, so 
wait 30 seconds and then release your 
brakes. Proceed with your take-off and 
flight just as you would in any light sport 
plane. 

You are now a jet pilot. The P-80 
Shooting Star is really just about that 
simple to fly. 

I don’t say, however, that you will be 
right at home in its streamlined cockpit 
on your initial flight. For one thing, the 
amazing absence of noise—that later be- 
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Swift as sound, quiet as a ghost. dangerous as a 


comes such a comfort—undoubtedly will 
cause you some early concern. The roar 
of your jet power unit is reduced to a 
pleasant hum. You are going to find it 
hard to convince yourself that you have 
in your control the most powerful aircraft 
engine in the world. At the same time 
your forward motion will seem much too 
effortless for maintaining flying speed. 
You will be confused further if you try 
to judge your speed without instruments. 
Unless you are alert to your instruments 
every minute of your flight, the speed of 
the Shooting Star will fool you every time. 
The clatter of a trainer will give you a 





Lockheed engineering test pilot Herman “Fish” 
Salmon put P-80 through its paces—found it tops. 
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greater sensation of high speed than you 
get in the quiet cockpit of the Shooting 
Star. 

Because the Shooting Star is a truly 
radical, departure from conventional an 
craft, you will find many other features 
in it that are mighty strange to you. Both 
airframe and powe) unit are totally 
different from those to which we have 
become accustomed in vears of flving con 
ventional planes. , 

Even today, after hundreds of hours in 
the sleek P-80, I still get a tremendous 
thrill out of swishing across the skies at 
the terrific speeds it travels. Not a thrill 
of speed, but a thrill of controlling what 
seems to be unlimited power, a thrill of 
being freed from the binding ties of old 
mother earth 

That last statement mav sound rathe 
trite. I have heard a great many pilots 
express the sense of freedom they feel in 
flying. But never before in my years of 
piloting fast planes have I approached 
the exhilaration I find in the swift. almost 
ghostly, flight of the Shooting Star 

The basic simplicity of the Shooting 
Star has a lot to do with this new sensation 
of flight. For many vears—since the 
Wright Brothers first flew at Kittvhawk 
in 1908 asa matter of fact airplanes have 
advanced steadily in speed The transi 
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On either side of the fuselage is a large “nostril” that feeds air to the jet propulsion turbine, which 
creates so little vibration that a vibrator had to be put in to keep the gauge needles from sticking. 


tion from bamboo and cloth fiving kites 
to modern all-metal planes. however 
has resulted in extremely complicate: 
methods of construction and operation 
Flying a_ high-speed reciprocal] engin 
plane is a real job. If the average indivi 
dual wants to master one. he must make 
a career of aviation 

But in the P-80. we have reverted 
simplicity. In my wav of thinking this 
simplicity is one of the outstanding fea 
tures of jet propulsion. The P-80 is simp 
in manufacture, maintenance and opera 
tion. The jet engine. although creating 
more thrust power than anv reciprocating 
engine, has less than a tenth as many mov 
ing parts and is much lighter in weight 

Completely lacking are the conven 
tional fighter’s propeller. carburetor 
generators, Ignithon system oil svstem 
radiators, ait 
scoops and the 
complex con 
Continued on 
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At end of knife-edge wings are 
disposable fuel tanks. In nose 
cre six powerful machine guns. 
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Sight Unseen 





[Continued from page 38] 


there, to do his own personal shopping, take 
in a movie, or have a date with a girl. In addi- 
tion to all this technical and social orientation, 
he is also offered a thorough basic training in the 
one subject which, may prove to be of the great- 
est value to him—facial vision. 

In orienting the men in this new type of percep- 
tion, Dr. Levine has devised a number of simple 
but effective techniques. The first to which a 
trainee is introduced consists of having him stand 
at one end of a long narrow carpet at the other 
end of which is a plaster screen. After a metro- 
nome is set ticking, the trainee is made to walk 
toward the screen. As he proceeds he is told to 
call out when he first perceives the screen and 
to estimate how far away it is. New men, even 
after some training, usually can’t pick up the 
screen at much more than eight feet. The trainee 
is then told to proceed until he is within a foot 
of the screen. This is repeated 25 times a day for 
about two months. Once the trainee begins to 
reveal some proficiency he is made to go through 
the trials without the aid of the metronome. 

A second technique is to place the trainee at 
the end of a long runway on which a plaster 
screen moves noiselessly. Here, instead of the 
trainee approaching the screen, the screen is made 
to approach him. One of the things often done on 
this device is to bring the screen well within 
the trainee’s perceptional range and then move 
it away so as to test his ability in estimating the 
distance of an object which has receded from him. 

Another important technique is to have the 
trainee walk about 40 feet toward a sounding 
buzzer. This aids him in developing a sharper 
sense of direction and in learning to walk in a 
straight line instead of wavering from side to 
side—something newly blinded people are likely 
to do. A variation of this technique is to place a 
shielded buzzer in the center of a cork board 
and then have the trainee throw several darts 
in an effort to score a bull’s eye. This aids the 
trainee in localizing sound and determining the 
direction from which it comes. 

In explaining the problems of the average man 
who has gone blind, Dr. Levine points out that he 
has two abilities which are of tremendous value 
to him, abilities which he possessed when he had 
his sight and which he will continue to possess and 
even improve now that he has lost his vision 
These are kinesthesis and a sense of spatial rela- 
tionships. 

Kinesthesis is the ability to think and remember 
with your muscles. It is the ability of your legs, 
for example, to perform a familiar act correctly 
without being “supervised” by your eyes. When 
you walk upstairs you don’t have to watch your 
feet to be sure that they are moving upward and 
forward as they should. They have performed 
this act so many times that they now remember 
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how to do it by themselves. This is equally: true 
of hundreds of other familiar acts, simple acts 
like sitting down, standing up, putting on your 
clothes, lacing up your shoes, feeding yourself 
with a fork—or even more complicated ones like 
playing the piano, using a typewriter, or working 
a sewing machine. The blinded person wasn’t 
really watching when he performed these acts in 
his sighted day, and he doesn’t have to now. His 
muscles will think, remember, and automatically 
do the job for him. 

Having a sense of spatial relationships involves 
the ability to estimate the relative positions of 
objects with respect to each other and also to 
form vivid mental images. When you go into a 
darkened room with which you are entirely 
familiar, you usually find you can move about 
freely without bumping into things. The reasons 
for this are that in your “mind’s eye” you can see 
where everything is, the fireplace, the chairs, the 
lamps, the tables, and the bookcases. And, 
secondly, by your sense of spatial relationships 
you have a pretty good idea of just where each 
object is with respect to every other object in 
the room. The same thing is true of a blind person. 
If he is as familiar with the room as you are, he 
will move about in it just as unerringly as you do 
even though you can see. If you take a blind 
person into a strange room it may be necessary— 
although not always—for him first to “Braille” 
the place a bit. But just let him feel his way 
around until he gets a good mental picture and 
in a few minutes he’ll be moving about as if he 
had lived in the room all his life. 

In training hundreds of men, Mr. Levine natu- 
rally comes across a wide variation in their abilities 
to absorb and develop facial vision. Many of the 
men are slow to respond. But every once in a 
while the doctor gets a trainee who makes his 
heart jump for joy. Such a case was Danny. While 
he was in the hospital being treated for the facial 
wounds he suffered when a land mine went off 
in his face, young Danny heard about facial vision. 
He began to practice it by himself. Two weeks 
after he got to Avon he gave Dr. Levine the sur- 
prise of his life. He had taken only a couple of 
steps down the doctor’s famous carpet when he 
stopped and said, “I get it now.” He was still 
a good thirty five feet away from the screen. The 
doctor looked skeptical. He sat Danny down in 
front of the screen which rides on a runway 
He brought the screen up close and asked Danny 
to estimate its distance. 

“It’s exactly three feet away.” 

The doctor measured it. It was exactly three 
feet away. Still the doctor was skeptical. Moving 
the screen back and forth so as to confuse the 
boy, the doctor finally positioned it 

“Now where is it, Danny.” 

[Continued on page 56] 
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Dumny smiled. “Now it’s three feet one inch 
iW <A) 

The doctor measured it. It was exactly three feet 
ve inch away 

{t is unlikely that af the 
nen who pass through Old Farms will be able to 
tain this kind of proficiency. Yet this hopeful 
hought remains. As a new scientific technique, 
acial vision is still in its infancy. It is being care- 
tully studied by highly competent investigators 
who have dedicated themselves to exploring and 

ving its many remaining problems. As more is 

uned about facial perception, the probabilities 
re that new and better training techniques will 
e developed, techniques which may help to raise 
he entire level of aptitude among the trainees 
[The type of man to whom facial vision now is of 
ittle aid may one day find (through the medium 
{ better training) that it is now of considerable 
ssistance to him; and the man who now takes to it 
aboriously may 


more than a very few 


) find that he is not only able to 
ick it up faster but that he is also able to develop 
to a higher degree of usefulness. 
However, there is one great danger to this whole 
habilitation program: the possible lack of under- 
anding on the part of those people with whom 
he blinded veteran will live after he leaves Old 
Farms. The warning is perhaps best expressed in 
he words of Lt. William A. Jameson, Jr.. public 
elations officer at the post: “We expect most of 
he men who leave Old Farms to make a complete 
eadjustment to civilian life; the rest, to make 
i partial readjustment. We don’t look for these 
n to end up as pencil peddlers. We expect most 
them to develop a high degree of self-reliance 
d to go out and work in factories, offices, and 
res side by side with seeing people. But one 
1ing must be borne in mind: No matter how 
itisfactory an adjustment a man makes at Avon. 
f the folks back home don’t try to understand him 
i his problems, everything we may have done 
him at Avon may be ruined. It is important 
hat things shouldn't be made too easy for him, 
1e be allowed to do everything he is able to 
The best thing is to stand by and give him 
ur help only when he asks for it. Don’t watch 
ipprehensively and expect him to bump into 
hings. His facial vision will usually save him; 
ind if it doesn't, after a couple of bumps he'll soon 
earn what to avoid. Whatever you do, don’t pity 
im. Give him every chance to be self-reliant. 
And above all, keep him practicing his facial. With 
ut a minimum of tactful aid on your part, the 
hances are you'll soon be finding him doing things 
hat you never believed a blind person could do.” 
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Oleomargarine, sometimes called bull-butter by 
1, is prepared by treating a mixture of a 
egetable oil and milk; cottonseed, coconut, soy- 
bean and other vils may be used; diacetyl en- 
hances the butter-like flavor. 
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Super-Vitamins 


{Continued from page 49} 
urganisms or toxins of some disease. Their pres- 
ence affects the globulin molecules you are cur- 
rently manufacturing. The structure of the 
molecule is subtly changed. It whirls out into 
the blood armed against the invader. That is 
why, having suffered one attack of chickenpox, 
you normally don’t “catch it” again. The com- 
plete story is much more complex, but the vital 
role of globulin to immunity is shown by to- 
day's use of globulin, salvaged from blood dona- 
tions to the Red Cross, to protect children against 
measles. Clearly, globulin is one of your most 
vital amino acid products. 

Amino acids also guard against holes in your 
teeth. Cavities are now believed to result from 
conditions associated with lactic acid in the 
mouth, arising from the fermentation of car- 
bohydrate foods. In a recent study of patients 
immune to tooth decay it was discovered that 
omething in their mouths prevented acid-form- 
ing bacilli from flourishing. This substance was 
identified as ammonia nitrogen—all these pa- 
tients with sound teeth were able to convert at 
least six amino acids into protective ammonia 
nitrogen, either because of their type of diet o1 
body metabolism. This is quite in line with the 
belief of many nutritionists that if you ate noth- 
ing but meat, tooth decay would be unheard of 

Anemia is a common fellow-traveler of re- 
stricted protein. This is not surprising when you 
realize that 95% of the hemoglobin molecule— 
the stuff of good red blood—is protein. Amino 
acids also appear to fortify the liver against 
certain poisons, notably chloroform and arsenical 
drugs. There is also much evidence that they 
increase one’s tolerance to sulfa drugs. 

Thus far we have been talking about proteins 
in very general terms. But any protein, no mat- 
ter how complicated, breaks downs into its con- 
stituent amino acids. The success of scientists 
in isolating specific amino acids in quantities 
sufficient for experiment has led to suggestive 
findings which, to put it mildly, are astonishing. 
Evidence indicates that lack of certain amino 
acids can cause characteristic symptoms, similar 
to those arising from lack of vitamins. In short, 
one needs not only enough amino acids, but 
they must be the right kinds 

Down at Johns Hopkins University, a group 
working with Dr. L. Emmett Holt, Jr., has given 
an especially thorough working-over to two 
amino acids, tryptophane and arginine. Three 
husky young men lived for nine days on a diet 
providing all essentials except arginine. At the 
end of that brief period, their capacity to pro- 
duce spermatozoa, or male germ cells, approached 
the vanishing point. The sperms they did pro- 
duce were mostly incapable of motion. The 
condition was one of clinical sterility, slowly cor- 
rected when a balanced diet was resumed. 
[Continued on page 58] 




















Pocket car of 
French design is this 
miniature job, pur- 
ported to combine both 
comfort and speed. Its 
weight is 500 lbs. and 
gas consumption about 
60 miles per gallon. 
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Armored aar is 
still another role of ou: 
versatile jeep. Here a 
standard model has 
been dressed up by 
Eighth Air Force Engi- 
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Flying Fortress cabin as 
a superstructure. Parts 
were from airplane sal 
vage dump. 
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Taxiecabot tomor- 
row for Parisians is not 
particularly beautiful 
but represents a tri- 
umph of comfort over 
appearance. It accom- 
modates six passengers, 
has a transparent roof 
and is almost as low as 
our famous jeep. Engine 
is located between the 
front seats. Doors, in- 
stead of opening out- 
wards, slide sideways. 


77 Feettrom 
bumper to bumper 
—the incredible 
length of North 
American Avia- 
tion’s super-truck- 
trailer. Itis powered 
by two V-8 engines. 
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Tryptophane deprivation in rats had similar 
effects in causing degeneration of sex organs. 
Moreover, the rats lost their hair. They de- 
veloped bloodshot eyes, lens cataracts, anemia, 
and the formation of normal tooth enamel was 
interfered with. Female rats aged far beyond 
their years and male rats failed to reproduce. 
Something preservative of youth may reside in 
tryptophane, since many of the symptoms aris- 
ing from its lack are characteristic of advancing 
age. 

How are amino acids able to produce these 
effects of disease and disorder? Science has 
only begun to furnish some answers. The use 
of radio-active atoms which can be traced through 
the body is one new tool of promise. But in a 
general way the remote systemic effects of amino 
acids are easy to understand. 

This all has a very practical application to 
the individual because common foods do not 
contain amino acids in the same number or 
quantity. You could run short of essential amino 
acids, These are at least eight in number, pos- 
sibly ten; the other dozen-odd the body can 
synthesize on its own. Plant foods contain pro- 
tein, but they are deficient in certain vital amino 
acids. Foods of animal origin—meat, milk, poul- 
try, fish, eggs, cheese, etc.—are usually said to 
be complete proteins because they provide all 
the essential amino acids. Unfortunately, they 
are the preferred (and costliest) foods hardest 
to obtain in times of red-point scarcity. 

The proteins you get from any food, plant or 
animal, are split into their amino acids, forming 
a kind of pool. From the amino acids in the 
blood the various organs abstract what they re- 
quire. At first glance, then, it might seem that 
all proteins are created equal. But Dr. Elmer 
McCollum has stated the matter this way: 

Suppose you eat a protein made up of a lim- 
ited number of amino acids, each of which is 
represented by a letter of the alphabet. These 
amino acid-letters might be thought of as spell- 
ing “Little Jack Horner.” Suppose, however, 
that a certain tissue or organ requires an as- 
sortment of amino acids that spell “Tom, Tom 
the piper’s son.” It can’t possibly find the es- 
sential building blocks, or letters, from the Little 
Jack Horner protein. To expect the body to 
function normally when one or more essential 
amino acids is missing is like asking a printer to 
set up the front page of a newspaper from a 
type case containing nothing but consonants. 

Fortunately, the amino acids of one foodstuff 
supplement those of another. The relatively poor 
proteins of cereals and the relatively good ones 
of milk, taken together, are better than the 
proteins of either taken singly. To continue the 
typesetting simile, it is as if an additional hand- 
ful of letters were thrown into the type case 
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allowing a greater variety of sentence structure. 
The first rule in good nutrition is still to eat as 
wide a variety of foods as possible. 

But there are times when a concentrate of 
essential amino acids is advisable, even life- 
saving. Scientists have at last been able to 
achieve such concentrates on a mass production 
scale. That is the stirring story behind the “acid 
food” shipped to starving Europe. Technically, 
the food is a protein hydrolyzate—mixtures of 
amino acids chemically prepared from protein 
sources. 

One of the most widely used hydrolyzates is 
made from beef, yeast, wheat and milk proteins 
In the laboratory these are broken down by 
treatment with digestive enzymes from animals 
and by the applications of acids and alkalies. 
The result is a palatable powder (one form is 
chocolate flavored) containing the amino acids 
of the source substances and a few related sub- 
stances. The powder can be mixed with milk, 
soups, or other foods. Certain concentrates can 
be injected into the veins. 

Surgeons are beginning to use such amino 
acids in preparing patients for operation. They 
stand surgery and anesthetics better. After the 
operation, amino acids help to shorten the con- 
valescent period. Undernourished people re- 
spond rapidly to concentrates. The Navy is 
reported to use hydrolyzates is saving seamen 
who come close to starvation while adrift at sea 
Added protein is often called for in pregnancy 
and in many disease conditions. 

Pure amino acids would probably have many 
advantages, but the present handicap is cost— 
several hundred dollars a pound for some of 
them. But if the history of vitamins is repeated, 
chemicals which were impossibly expensive to 
begin with will become cheap as methods of 
synthesis are developed. Indeed, the medical 
profession is more than a little alarmed that some- 
thing like this will happen—that a popular rush 
for amino acids will make today’s race for vita- 
mins look like an old one-lunger that cranks on 
the side. The whole field is so unexplored that 
no one yet knows what an excess of specific amino 
acids might do to you. 

Along more conservative lines, the possibility 
that cheap incomplete protein foods can be sup- 
plemented by purified amino acids is most appeal- 
ing. You might then eat a slice of bread or a 
serving of spaghetti and get the protein equivalent 
of a beefsteak as well as the cereal. Such an 
achievement could truly revolutionize nutrition, 
for at present the best sources of amino acids 
are the most expensive and consequently less 
available to low income groups. 


Cinchona plantations started in the Belgian 
Congo are expected to be producing quinine this 
summer. 
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“EVEREADY” No. 6 Dry Cells continue to provide de- 
pendable power for the vital field telephone equipment 


of our Armed Forces. 
But you'll be glad to know they are available in in- 
creasing quantities for civilian use—fresh, full-powered, 


long-lived as always. Ask for them at your dealer’s now. 
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I Ride The Shooting Star 
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trols for these items. The Shooting Star is ex- 
ceptionally easy to build, service, repair and fly. 
As a pilot I am extremely interested in sim- 


vlicity of operation. For example, I have 
only three basic engine instruments—fuel 
pressure, rpm’s and engine temperature—to 


watch while flying the Shooting Star. My sense 
of security is increased in knowing that I 
control the acceleration and deceleration of my 
plane with a single lever. 

I push my throttle ahead and I go. I pull it back 
and I don’t. It couldn’t be much simpler than that. 

Cockpit comfort is another thing a pilot looks 
for—and all too seldom finds—in the plane he flies. 
The pressurized cockpit in the Shooting Star is 
unique among today’s fighter planes. Pilots fly 
in complete comfort at high altitudes without 
cumbersome oxygen masks. 

The bubble canopy and location of the cockpit 
forward of the wing in the semi-monocoque fuse- 
lage give excellent pilot visibility in all ma- 
neuvers. Standard cockpit equipment includes 
attachment for gravity suits to lessen discomfort 
and danger of blackout in sharp turns and pull- 
outs. 

Rate of roll is fastest of any plane in the skies. 
Rate and angle of climb are superlative. Absolute 
ceiling is unknown because no pilot has ever been 
able to take it all the way up. Range is more 
than ample for any of the distances that pursuit 
ships are required to fly. 

It all adds up to terrific speed with maneuver- 
ability limited only by the pilot’s ability to take it. 

All of these things play their part in your feel- 
ings as you fly the P-80. To tell you my sensations 
up there without first giving you some idea of the 
plane’s performance and appearance would be 
impossible. You feel all of them unconsciously. 

You feel speed, but it is an effortless, soaring 
speed, not the terrifying roar of high speeds as we 
think of them. You feel the sense of power, but 
not in the quick acceleration that snaps your head 
back with its forward thrust. You feel smooth 
power, power that surges without noise or vibra- 
tion. Above all you feel unhindered by the ele- 
ments that retard speed in conventional types of 
transportation. 

You feel like you're sitting right on the nose 
of a shooting star. 

And here’s the latest factual information about 
the P-80 from MI’s Washington correspondent, 
James Nevin Miller: 

Not only is the Lockheed Shooting Star the 
world’s fastest airplane, but its test record indi- 
cates that the newly announced P-80 is the most 
practical and versatile jet-propelled fighter ever 
developed for military use. 

The fact that its speed is in excess of 550 miles 
an hour means that the ship is at least 90 miles an 
hour faster than the Republic Thunderbolt, its 
nearest rival. Strictly hush-hush is its range, 
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but this much is known: Problems of range, which 
limited German jet planes to flights of a few 
minutes’ duration, have been solved in the Shoot- 
ing Star by economy of lines. In other words the 
SS is fully capable of carrying out any missions 
required by long-range fighters. 

The P-80’s service ceiling exceeds 45,000 feet 
and it carries six .50 calibre machine guns. Its 
gas turbine engine, built by GE and by the Alli- 
son Division of General Motors, is believed to be 
the most powerful aircraft type in the world. 

Larger and greatly improved over the engine 
used in the Bell P-59-A, the power plant is a light, 
compact unit which may be easily removed and 
replaced. A complete engine change can be 
made in 20 minutes. 

Actually the fuselage is round but it appears 
ova! when viewed head-on. Its only protuber- 
ances are air scoops and the bubble-type free- 
flow canopy. The latter is mounted well forward 
of the wing to give the pilot improved visi- 
bility. The wing tapers both at leading and trail- 
ing edges. 

The pilot gets complete protection from an 
armor glass windshield and steel armor plate. 
Each wing tip is equipped with shackles for bombs 
or droppable fuel tanks. Nose section, aside from 
armament or photographic equipment, contains 
compartments for oxygen and radio equipment. 
The mid-section houses the cockpit in the forward 
structure, fuel tank compartment in the center 
and the power plant at the aft end. 

The original P-80 engines were designed to 
operate on kerosene, which reduces altitude fuel 
problems and fire hazards. Present engines like- 
wise use this fuel. However, with modification of 
the fuel system the Shooting Star’s engines can 
operate on gasoline of any octane with approxi- 
mately the same efficiency. Availability will 
determine which fuel will be used in large-scale 
operations. 

No warm-up for takeoff is required with the 
new plane. The engine may be started and the 
plane underway in less than a minute. Its jet 
propulsion turbine differs radically from con- 
ventional power plants for aircraft. Unlike con- 
ventional aircraft engines, the efficiency of the 
gas turbine increases with speed and altitude, 
making the P-80 particularly suitable for pursuit 
operations. 

The six machine guns merge into the lower part 
of the lance-like nose, a position that eliminates 
possibility of gun flash blinding the pilot. Their 
concentrated parallel streams of bullets form a 
deadly destruction pattern. The gun sight is an 
electrical gyro-lead computing type with a reflex 
optical system. Magazines and guns can be re- 
moved and replaced in less than 15 minutes 
without use of platforms or ladders. 

The GE jet engine, hidden within the fuselage, 

[Continued on page 66] 
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dependability of Champion Spark Plugs. ELI sean oe 
@ This and hundreds of other extreme wartime services 

in which Champion Spark Plugs have distinguished themselves 

provide solid evidence of their better performance and greater 
dependability. For the Champions you buy for your car today 

are products of the same research, same basic materials 

and same precision and engineering standards as the aircraft 
types, used with such conspicuous success in military and 

commercial aircraft. When you need new spark plugs demand 

dependable Champions. 
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Hangar for per- 
sonal aircraft, light and 
simple in construction, 
is a design of Universal 
Corporation. Instead of 
large doors, this hangar 
features a door just as 
wide as the fuselage is 
long, and the plane can 
be angled through the 
opening. Expensive 
construction is thus 
eliminated. Cost: about 
$1,000. 


W ysyele, a new 
streamlined combina- 
tion scooter and mo- 
torcycle, has many 
revolutionary features. 
It has a 4-h.p. engine, 
gets 60 miles per gallon 
and travels 56 m.p.h. 
Entire weight inchelling 
tubular steel frame, 
is only 150 lbs. Cost will 
be $150. 
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Living Sigm for New York's Broadway featured the 
return of the bright lights, discontinued on April 28, 1942. A 
battery of photo-electric cells picked up the graceful rhythm of 


the De Marco team (right), 


Car Telephone is one of 


the latest automobile accessories an- 


nounced by A. T. and T. Driver must 
have simple radio operator's license; 
he calls the exchange for his number 


and transferred it to the sign. 


Selfi-winding Clock is 
operated by temperature changes. 
Called Atmos, it has a sealed casing 
filled with ether-chlorine gas which 
reacts to temperature, winding spring. 
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Jap Balloon 

bombs, an attempt by 
our enemy to retaliate 
for our raids upon their 
homeland, have been un- 
successful. Balloon 
(upper right) carries 
anti-personnel and incen- 
diary bombs (right) . For- 
mer weighs 33 lbs. Ane- 
roid barometers (above) 
actuate release of the 
bomb load. Balloons 
cross Pacific in 4 davs. 





Hay Wagon 

which unloads itself is 
the brainchild of 
Lloyd Walther of Mo- 
line, Ill. Front end of 
wagon box is con- 
nected to chain fas- 
tened to transmission 
of tractor. This pulls 
front to back, pushing 
out hay. Reversal of 
gear returns front end. 











I Ride The Shooting Star 


[Continued from page 60] 

directly under the cockpit, actually has but one 
moving part—an impeller and turbine connected 
by a shaft. The turbine and impeller spin at more 
than 10,000 revolutions per minute. Air condensed 
by the impeller frequently is 50 degrees below 
zero, while the purring from the combustion 
chambers is blazing hot, 1,500 degrees or more. 

The impeller whips air into the combustion 
chamber from the two intakes molded into the 
fuselage at the wing roots. Kerosene injected into 
the combustion chamber burns fiercely in the 
compressed air. Velocity of the air and gases is 
increased by the heat before they strike the 
turbine buckets. The air and gases turn the 
turbine at great speed and then pass out 
through the jet nozzle directly under the tail as- 
sembly. 

The superfighter is extremely maneuverable 
and has the fastest roll of any plane in the world. 
Even at great speeds, the hydraulic aileron boost 
and balanced empennage controls give the plane 
a maneuverability limited only by the pilot's 
ability to withstand the forces of tight turns and 
pull-outs. 

Control surfaces total only 31.6 square feet. 
compared to 70.3 square feet on the Lockheed 
P-38. Stall characteristics are good. Hard to get 
into a spin, the P-80 recovers in one-fourth to 
one-half turn. 

An ingenious system of self-sealing fuel tanks, 
combined with the light weight and high power of 
the engine give the Shooting Star a range sufficient 
for any of the missions a fast pursuit ship is 
called upon to perform. 

Lockheed engineers claim the production man- 
hours expended in producing a Shooting Star are 
about half those necessary to build a P-38 
Lightning. 

An exceptionally smooth finish that enhances 
the harmony of the plane’s aerodynamic lines, 
adds greatly to its overall speed and performance. 
Negative gray in color, it looks like the finish of 
an expensive limousine. To attain this special 
surface, rivets are cut and surface ground. A zinc 
chromate primer is applied. All butt joints are 
cement filled and flexible joints are covered with 
organdy mesh tape. 

A surfacer is applied in preparation. for the 
paint, which is baked in special ovens large 
enough to hold the entire plane. Light sanding 
and buffing follow. A special wax is sprayed on 
and polished. 

There is no continuous ignition system to cause 
radio interference. There is no propellor tohamper 
forward-firing armament or to provide a clear- 
ance or torque problem. The air-cooled engine 
has a_ self-contained lubricating system that 
eliminates oil coolers, piping and tanks. Com- 
bustion in the engine chamber is complete. There 
is no trail of flame or smoke emerging from the 
nozzle. There is no danger of carbon monoxide to 
the pilot 
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More Claws For The Cat 

[Continued from page 41] 
pilot who thinks he’s had narrow squeaks. On 
one occasion a pilot was diving a “cat” when 
he began to get an uneasy hunch about the 
windshield directly in front of his face. He thought 
about it for a moment, and then—without having 
the slightest idea why he did it—he ducked down 
in his seat. An instant later, the windshield 
shattered into a thousand pieces and came whip- 
ping past his head with the speed of shrapnel. If 
he had waited a second longer, the razor-edged 
pieces of glass would have sliced his face into 
hamburger. 

Not so long ago when pilots got their oxygen 
irom tube lines which they held in their mouths, 
a pilot took a “cat” up to 20,000 feet and then 
found he was getting woozy from an insufficient 
supply of oxygen. Before he could make the 
necessary adjustment, the tube slipped from his 
mouth. With his strength draining out of him 
by the second, he dropped to the floor of the cock- 
pit and frantically began to search for the tube 
ending. Finding what he thought was the tube, 
he jammed it into his mouth—and then passed 
out cold. When he came to he found his ship had 
lost 16,000 feet and was still dropping fast. Strug- 
gling back into his seat, he promptly landed the 
plane. But when he went to take the oxygen tube 
from between his lips, he found that instead of 
the tube, what he had jammed into his mouth was 
a thick pencil—which he had then proceeded to 
bite neatly in two. 

One modest pilot tells of an experience he had 
while testing a brand new “cat.” He was up 
26,000 feet and flying at about 400 miles an hour 
when a piston punched a hole in the side of its 
cylinder. Oil began to splatter all over the plane 
and a moment later the engine caught fire. “It 
put me in rather an embarrassing position,” re- 
calls the pilot. “You see, it was the only ship of 
its kind we had built. If I had bailed out, it would 
have set the testing program back for months. 
Naturally, I didn’t want to leave the plane. What 
really had me worried was that my radio had 
gone dead and I was unable to give the boys 
downstairs a step-by-step account of just what 
was happening to the ship. When my engine 
finally froze, and I saw that the fire wasn’t getting 
any better, I glided down and landed at Sikorsky 
Field in Bridgeport where the men there helped 
me put out the fire before the enginecould explode. 
So you see, nothing really happened. It probably 
isn’t anything you would want to write about.” 

(Watch MI for details of still another Grumman 
cat, at present still on the secret list.—Ed.) 


There is enough aluminum in the JRM-1. 
largest of the world’s cargo planes, to make 
100,000 saucepans. 


A pound a person a month is this year’s proba- 
ble butter allowance 
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Raising the fabulous 
chinchilla, most precious 
of furs, is a profitable 
and interesting hobby. 


BY ANDREW B. HECHT 


Lp the price of a chin- 
chilla coat at $35,000, 
American fur farmers are 
watching eagerly the develop- 
ment of chinchilla breeding 
in this country. From the 
smallest beginnings chin- 
chilla farming has grown far 
beyond the experimental 
stage and already represents 
an investment of about 20 
million dollars. 

It all started with the 1] 
chinchillas an American min- 
ing engineer, M. F. Chap- 
man, trapped in the Chilean 
Andes. He had heard that 
the precious furbearing 
rodents were near extinction 
and decided to try breeding 
them at his ranch in Ingle- 
wood, California. That was 
twenty-two years ago, in 1923. 

Today the progeny of the original 11 chin- 
chillas number approximately 14,000 pairs, 
valued at a minimum of $800 per pair. The 
better grades bring considerably higher 
prices. Some 125 fur farms are devoted to 
the breeding of chinchilla. The largest of 
them is the Chapman farm at Inglewood 
which has 1,300 animals. Of these only 
about 200 belong to Reginald Chapman, the 
son of the enterprising mining engineer and 
present owner of the farm. The rest are kept 
there for other breeders while Chapman has 
another herd of 600 chinchillas at his ranch 
in the mountains north of Los Angeles. 

More than 1,500 persons have invested in 
the growing chinchilla industry, buying ani- 


mals in pairs and boarding them with fur 


ranchers. The charge for this service is 
usually $2.50 a month per animal. Ult- 
mately these investors all hope to have siz- 
able herds of their own, cashing in on the 
demand for the precious fur. Their hope is 
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based on the experience that 
a single pair of chinchillas 
will produce at the end of the 
first 5 years a total of 32 
pairs. This average is said 
to take into account losses 
caused by sickness—which is 
relatively rare among chin- 
chillasa—by death and by 
‘“‘culling’’ to improve the 
breed. 

Ranch-bred chinchillas are 
the only source of the pre- 
cious fur today. Unrestricted 
hunting and trapping in the 
Andes, the only known nat- 
ural habitat of the chin- 
chilla, has brought about the 
near extinction of the animal 
outside of captivity. So rare 
have chinchillas become in 
the Andes that South Ameri- 
can breeders import their stock from the 
United States. 

\ll of which explains why there are prob- 
ably not more than twenty-five genuine chin- 
chilla coats in existence throughout the 
world and why they bring such fancy prices. 
With feminine desires being what they are, 
it also should be pretty obvious that for 
decades and perhaps centuries to come there 
will be a pent-up demand for chinchilla tur. 

So far the number of ranch-bred chin- 
chillas has been so small that very few ani- 
mals are ever killed for pelting. The only 
tur offered on the market comes from casual- 


ties and from animals which have been 





Mothers nurse their young, but the babies need supplementary 
rations. Here a 4-week-old takes formula through an eye dropper. 
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A chinchilla enjoys its daily dust bath. Even the young ones take in- 
stinctively to reveling in the fine earth or sand, to polish their fur. 































































culled for the sake of improving the quality 
of a herd. Because it takes 120 to 150 pelts 
to make a full-length chinchilla coat, it will 
be a long time before even a small part of 
the demand can be satished. Meanwhile 
most of the available fur is used in small 
quantities for trimming garments. 

\side from its rarity, the reason chinchilla 
fur has been the most precious ever since 
the Incas started using it in prehistoric times 
is its distinctive, pearl-gray beauty, its dura- 
bility combined with silken suppleness, its 
warmth without weight. The fur is unique 
because a single hair follicle or root sprouts 
as many as eight hairs, giving the fur great 
density. At the same time the 
hairs are as fine or finer than a 
spider's web, giving the fur a 
luxurious softness. 

Fur ranchers say that the 
chinchilla is the most easily 
handled of all fur bearing ani- 
mals. It has a gentle disposition, 
reacts well to human care and 
rarely gets involved in fights 
among its kind which might 
cause the precious fur to fly. 

In captivity, chinchillas are 
housed in wire mesh pens about 
214’x5’ large and 20” high. 
These pens are placed inside 
long barns, the construction of 
which depends on the local 
climate. Each pen is equipped 
with a treadmill which enables 
the animals to get exercise, and 
each has an enclosed wooden 
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Interior of one of the barns on the Chapman Chinchilla Farm, showing 
leng row of individual pens, each inhabited by a single family. 


nest box attached to its front in which the 
animals retire during daytime. The chin- 
chilla being a nocturnal animal, its eyes lack 
pupils and it avoids bright daylight in 
which it can barely distinguish the outlines 
of objects 

Chinchillas are the aristocrats of the ro- 
dent family, related to guinea pigs, rats, 
squirrels and rabbits, in that order. They 
are herbivorous, thriving on a diet of grain, 
dehydrated alfalfa, dried orchard grass and 
scientifically prepared pellets. This diet is 
supplemented, especially during pregnancy, 
with green and other vegetables high in vita- 
mins and with nuts and raisins. Reportedly 
it costs only about 2 dollars 
to feed a chinchilla for a 
whole year. 

Baby chinchillas are nursed 
by their mothers but fre- 













(Above) Closeup of pen, showing treadmill, nest and feed box. 
(Left) Animals use treadmill by the hour for daily exercise. 


quently they have to get 
additional rations of a 
milk formula which is fed 
to them with an eye drop- 
per, a drop at a time. As 
the baby grows older, it 
takes the milk rapidly, 
draining as many as three 
eye droppers at a feeding. 
Babies are fed at frequent 
intervals around the clock 

This gives some indica- 
tion of the meticulous care 
chinchillas must receive 
The condition of each ani- 
mal is checked every morn 
ing. The checking is done 
by forcing the animals to 
leave the nest box and ob 
serving their movements 
in the pen. A_ healthy 
chinchilla is alert and moves with the speed 
of lightning. If it shows a tendency to huddk 
or is sluggish, something is wrong. It may 
be only constipation, in which case a mild 
laxative is administered or laxative foods 
given; or the animal may have an injury 
Ranchers have found sulfa drugs invaluable 
in the treatment of chinchillas. Sulfathia 
zole is sprinkled on open wounds and sulfa 
drugs are given internally for colds, pneu 
monia and other ailments. 

Special attention is given the long incisor 
teeth of chinchillas which sometimes grow 
to such a length that the animal cannot close 
its mouth or chew [Continued on page 150 


psy? 


ited dee 


6U - 














Fig. 1 (above): Color by addition. Mixing the three primary colors of light in equal strength—blue, 
green and red—produces white. Mixing pairs of primary colors produce the complementaries— 
yellow, magenta and cyan. Fig. 2 (below): Color by subtraction. Passing white light through 
pairs of filters in complementary colors produces the three primary colors: blue, red and green. 
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PHOTOGRAPHY WORKS 


MAGENTA BLUE 


GREEN 


YELLOW 


CYAN 





Full-color transparencies are within reach of every 


amateur: home color-printing methods are not far off. 


BY NORMAN C. LIPTON 


| Sgr ovagy: photography ts a fascinating sub- 

ject. You snap a picture and either send 
it away for processing or do the job yourself, 
at home, with inexpensive darkroom chemi- 
cals, and you capture on film all the myriad 
colors of nature. 

Today, however, full color transparencies 
are no longer our final 
objective. For several 
vears, we have had color 
print-making service 





Fig. 3. How pairs of comple- 
mentary color filters (such as 
the dyed emulsion layers of 
processed color transparen- 
cies and prints) selectively ab- 
sorb and transmit the three 
primary color components of 
white light. Note that each pri- 
mary color is absorbed by its 
particular complementary and 
transmitted by each of the two 
remaining filter colors. Blue is 
absorbed by yellow. green 
by magenta, and red by cyan. 
















































































irom color material manutacturers and in- 
dependent laboratories. And, as ow Armed 
Forces grind out the last hard miles to vic- 
tory, ssumple home-processing print processes 
too, loom large on the horizon. 

Until now, we have been tamiliar with 
such direct color products as Kodachrome 
and Ansco Color film; 
Kodacolor, Minicolor, 
and Kotavachrome 
prints. Today, however, 
photographic personnel 
in the Armed Forces and 
war industry are doing 
their daily work with ad- 
vanced color materials 
bearing such intriguing 
names as Kodacolor Aero 
Reversal Film, Ansco 
Color Paper (negative- 
positive), Ansco Color 
Reversible Printon, and 
Gasparcolor Opaque. As 
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Fig. 4: Schematic diagram of typical integral tripack color material—Kodachrome, Ansco Color Film, etc. Al! 
colors of the original scene are broken down into the three primaries (blue, green, and red) in which form they 
are recorded on the three, differentially color-sensitized emulsion layers. After processing, each layer is dyed 
the color complementary to its original sensitivity where it has NOT been affected by the exposure. 


these newer products make their way to the 
civilian market under their service names or 
others, perhaps in even more refined form, 
many new opportunities for self-expression 
and high achievement in color are bound to 
become open to us. 

Although the new, self-processing color 
films and “papers” can be handled simply 
by “cook book” methods—so many minutes 
in this solution and so many in that—the 
most successful work in the new era of color 
photography will be done by those who 
understand the characteristics of the ma- 
terials they use and know how to exploit 
them. It will be found that one material 
will be more suitable for copying colored 
charts and another for reproducing live sub- 
jects where flesh tones predominate. One 
may be exceptionally good in reproducing 
fully-saturated color subjects and another 
may do best by pastels. 

Before we can evaluate available color 
materials, however, we must understand 
them. We might begin by observing the 
mechanics of color formation common to the 
various color photography materials in use 
today. 

At the start, let's end a common misunder- 
standing regarding the primary colors. Art 
school teachings and printer's language to 
the contrary, the three primary colors of 
light are blue, green, and red, for combining 
blue, green and red light beams of equal 
strength produces white (Fig. 1). Black is 
the absence of light. All the remaining 


=> 
l= 


colors of the spectrum plus the mixtures of 
color, like purple, result from mixing difler 
ent proportions of the three primary colors 
Thus, yellow is not a primary color, but the 
result of combining red and green light 
This method of mixing the primary colors 
to produce various spectral and non-spectra! 
colors is known as producing color by addi 
tion. It applies only to light, not to pigment 
colors 

With the single exception of Dufaycolon 
the vast majority of color processes familiar 
to photographers in the past ten years hav« 
been based on the principle of color sub- 
traction rather than addition (Fig. 2). The 
original colors of a scene that has been 
photographed are re-created by passing 
white light through a transparency o1 
opaque print consisting of three superim- 
posed gelatin layers that have been differ- 
tially dyed cyan, yellow, and magenta. The 
latter are the respective complementaries of 
the three primary colors—red, blue, and 
green. The color layers of the transparency 
or print selectively subtract or absorb the 
component colors of white light which are 
not true to the subject and transmit the 
correct residual colors to the viewer's eye. 
When viewing transparencies, the white 
light comes from a projection lamp or view- 
ing box (Fig. 6), and in the case of colo 
prints, the white light is reflected through 
the dye layers of the emulsion by the white 
paper or opal acetate backing of the print 
(Fig. 5). 








In all of the currently-used integral tri 
pack—sometimes called monopack—color 
systems (Ansco Color, Kodachrome, Gaspar- 
color Opaque, etc.) , the photographic image 
is first recorded on a three-layer, differen- 
tially-sensitized emulsion. One layer is 
sensitive to blue light only, a second re- 
sponds to green light only, and a third to 
red. Thus the colors of the original subject 
ire broken down into the three primary 
components of white light (red, green, and 
blue), but only for recording purposes. 
Their respective complementaries (cyan, 
magenta, and yellow) reproduce the visual 
impression of the original subject (Fig. 4). 

For after the color film or print material 
has been processed, the unaffected (unex- 
posed) portions of the blue-sensitive layer 
will be found to have been dyed yellow—the 
complementary of blue; unexposed areas of 
the green-recording layer will be dyed ma- 
genta—the complementary of green, and the 
red sensitive layer will be dyed cyan—the 
complementary of red—where it has not been 
affected. Where each color-recording layer 
has been totally affected by the photographic 
exposure, there will be no dye deposit. And 
where there has been partial exposure, there 
will be a partial deposit in the particular 
layer, in inverse proportion to the photo- 
graphic effect. 

The color-subtracting action of the com- 
plementary colors in the processed tripack 
can be understood more easily if we describe 
these complementaries a little more graphi- 
cally. Let's call yellow by a more-descriptive 
name, red-green, for it is the result of mix- 
ing red and green light, or better still. the 
result of subtracting or filtering off the blue 


Fig. 5: When viewing a color print. white light fall- 
ing on print is reflected through the differentially dyed 
emulsion layers by white opal acetate or paper back. 
producing image color by the subtraction method. 
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component of white light. When white light 
passes through a processed color tripack, yel- 
low dye deposited in the previously-unex- 
posed areas of the blue-recording layer will 
absorb blue (its complementary) and trans- 
mit red and green, the two remaining pri- 
mary colors. 

Correspondingly, if we describe magenta, 
the complementary of green, as red-blue or 
blue-red, we can more readily appreciate its 
function in the tripack. Wherever present, 
it absorbs green light and transmits blue and 
red. Likewise, cyan, or blue-green, which 
is the complementary of red, absorbs the red 
component of white light and transmits blue 
and green freely. 

It is now apparent that through selective 
absorption and transmission, any and all 
colors and color mixtures, in addition to 
black and white, can be derived by passing 
white light through the differentially-dyed 
tripack layers. 

For example, any one of the complemen- 
tary colors (cyan, magenta, or yellow) will 
be reproduced by a deposit of the particular 
color in its appropriate layer of the tripack. 
[hus, when we photograph a yellow (red- 
green) object on Kodachrome, both the 
red-sensitive layer of the emulsion and the 
vreen-sensitive layer will be fully affected by 
the exposure. The blue-recording layer will 
not be exposed at all. Therefore. in the 
processed Kodachrome, there will be a tull 
deposit of yellow dye in the blue-recording 
laver, but there will be no complementary 
dye deposit at all in the red and the green 
sensitive layers, since they have both been 
fully exposed. When viewing the resulting 
transparency by transmitted white light, we 


Fig. 6: In the case of transparencies, white viewing 
light passes through transparent film base as well 
as the three complementary colored emulsion layers, 
similar to color filters, to produce the color image. 
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Fig. 7: This is how a typical integral tripack color film reproduces a subject 
composed of the three primary colors of light. Note that where silver has 
been reduced in each color sensitive layer, no complementary color is 
formed in the processed transparency. Passing white light through two 
remaining complementary colored emulsion produces the original color. 


see the color yellow, only—deposited in the 
blue-sensitive layer of the tripack. 

On the other hand, when we reproduce 
one of the primary colors (red, green, or 
blue) , there will be a full dye deposit in two 
of the complementary colored layers of the 
tripack. Take a blue object for example. 
When exposed, it will affect the. blue-sensi- 
tive layer of the color film emulsion only. 
The processed transparency will therefore 


have no dye deposit at 
all in the blue-sensitive 
emulsion layer, but there 
will be a full magenta 
(red-blue) deposit in the 
green-sensitive layer and 
a cyan (blue-green) dye 
deposit in the red-sensi- 
tive layer since the latter 
two layers were unat- 
fected by the pure blue 
subject (Fig. 7). When 
we view the transparency, 
the red component of the 
white viewing light will 
be absorbed by the cyan 
layer, which fully trans- 
mits the remaining green 
and blue components ol 
white. However, the ma- 
genta dye in the green- 
sensitive layer willabsorb 
the green and transmit 
only the blue component 
of the viewing light be- 
cause magenta is comple- 
mentary to green. The 
eye will see blue only, the 
color of the original ob- 
ject, as a result of this 


selective absorption by 
the two dyes remaining 


in the tripack. The 
mechanics of absorption 
and transmission by the 
complementary colors is 
shown in Fig. 3. 

White is reproduced 
by an absence of dye in 
the three emulsion layers. 
The white of the viewing 
light is observed unfil- 
tered. Black is repro- 
duced by a full dye deposit in each of the 
three complementary-colored tripack layers 
since each of the dyes absorbs one of the 
three components of white light. Inter- 
mediate hues and shades of spectral colors 
and color mixtures are reproduced by 
partial or differential deposits of dye in the 
various layers of the tripack resulting, as 
in all the foregoing cases, from the photo 
graphic effect of [Continued on page 158) 


























Mosquitoes used by Dr. 
Kahn in his laboratory 
(right) required diet of 
human blood. Recording of 
‘calls” is shown below. 













SOUNDS hitherto inaudible to the human 
\7 ear have been recorded by William 
Oftfenhauser and William Celestin, engi- 
neers working on a mosquito control project 
with Dr. Morton C. Kahn, of Cornell Uni- 
versity Medical College’s Department of 
Public Health and Preventive Medicine. 

Working on the premise that the bushy 
antennae of the male mosquito act as re- 
ceptors for mating calls sounded by the 
female, which transmits such dangerous 
tropical diseases as malaria, dengue fever, 
vellow fever, and filaria, they recorded the 
female's mating call and the response of the 


BY FLORENCE STRAUSS 
















Male mosquitoes of deadly 
species are lured into an elee- 
trieally charged trap by the 


reeorded “eall”’ of the female. 


males. Ihe antennae of the male were ob 
served to turn towards the direction of the 
female’s call, and the males flew in that same 
direction. ‘The idea, of course, is to attract 
the males to an electrically-charged trap, 
where they will be destroyed. The scien- 
tists propose to break the continuity of the 
life cycle by prevention of propagation. 
Just as aircraft can be identified by sound, 
so can varieties of mosquitoes. And the chat 
acter of their calls can be identified, too. 
Whether you CAN hear a mosquito de 
pends on two things: your hearing and the 
mosquito. After tests of the hearing of the 
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observers, they then tried to hear the mos 
quito with the naked ear. No significant 
sound was heard 

If the premise of the existence of such 
sounds is correct, this could mean only that 
they were inaudible to the human ear. 
Either the tones produced were outside the 
normal frequency range of human hearing: 
or the noise level of the surroundings, to 
which our ears are so habituated, was so high 
that it masked the sounds produced. The 
latter hypothesis proved right, and noise 
level was reduced 


Natural habitat of mosquito is duplicated as closely as 
possible for natural response. Cabinet contains “mike.” 































































Larvae and pupae of Aedes Aegypti mosquito, carrier of yellow and dengue fever, found 
in the tropics, the islands of the Pacific and the southeastern section of the United States. 





The cages in which the mosquitoes wer« 
placed for tests were made to fit into the test 
chamber and were uniform in size. The 
difference in size between the cage and 
the sound test chamber was sufhcient only 
to accommodate the operating accessories 
the microphone, thermostatically-controlled 
heater and humidity controis lor purposes 
of duplication of the native habitat of the 
insects, indicators, cables, and so on 

That which was selected was a conven 
tional frosted-foods cabinet, with a shiny 
enamelled outside surface to facilitate refle« 
tion and a generous thickness of cork 
board internal insulation to absorb 
a large part of the remainder of the 
noise transmitted. Happily, the ex- 
cellent heat insulation material in 
deep-freeze cabinets acts equally 
well as sound insulation. 

One side of the cabinet is glass, 
to permit visual observation. The 
top is completely removable, so that 
cages and apparatus may be inserted 
and removed at will. Over the top 
are thrown several alternate layers 
of one-inch paper-bound rock-wool. 
Overlap- [Continued on page 154) 











(Above) Partly-assembled Wright Cyclone engine, a 
masterpiece of precision workmanship. (Below) Cur- 
tiss hollow steel propeller blades are welded by 
atomic hydrogen welding—a specialized process. 


Propellers fer eur fighting planes 
require the highest degree of 


scientific precision workmanship. 


UT at the Propeller Division of the 

Caldwell, New Jersey, plant of the 
Curtiss-Wright Corporation, hollow steel 
aircraft propeller blades for our fighting, 
bomber and cargo planes are turned out 
with the same precision workmanship and 
scientific skill that goes into the making 
of engines and other plane parts. If you 
don’t already know it, any pilot will tell 
you that a plane is no better than the 
propeller which pulls it through the air. 
The unusually effective kodachromes on 
these pages show you various stages of 
manufacture. 


Mechanix Illustrated 





(Right) Shank of the 
Curtiss hollow steel 
blade in one stage of 
the blade’s manufac- 
ture is heated in an in- 
duction heater and 
“upset” on a forging 
machine, then cooled 
in mica. Process gives 
shank additional metal 
thickness prior to the 
milling of its threads. 


Right) Skilled worker 
carefully handles pre- 
cision buffing of Curtiss 
hollow stéel blade on a 
fine abrasive wheel. 
This stage precedes 
one of the balancing 
operations; its purpose 
is to make possible the 
fine weight adjustments 
thet are essential to 
high-speed operation. 
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(Left) Spot-checking a 
ting weld operation on 
the shank of a hollow 
steel prop blade. 1%- 
hour hand weld job is 
now done in 20 minutes 
by a new machine. 
Ring is first used to po- 
sition shank in a forg- 
ing machine; later it is 
turned to proper di- 
ameter and used to re- 
tain the blade cuff 
which continues air foil 
shape of the blade. 
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o a Pilot! 
When veteran pilots get together for a bull session. 
their **true”™ stories are astonishing. to say the least. 


Heaps prom © an A! \ certain Troop Carrier Commane 
l Base there were gathered a number o! 
pilots who had tlown their transports u 
virtually every country in the world. A “bull 
session” Was In progress. as is wont to occu 
when oldtimers get together, and the tall 
stories were flying thick and fast 
One of these men was Lt. Ernest C. Ford 
ol Manzanola, Colorado, with 3604 missions 
in a C-47, one of the greatest number of com 
bat missions amassed by any pilot in the wai 
Ford, then a sergeant pilot. lett the United 
States in October, 1942, with the first squad 
ron of C-47s to be flown over the Pacify 
They flew to Australia and were the first 
TCC outht under General MacArthw 
“IT was only a sergeant but I was first pilot 


The pilot was in a very bad fix because of a strong 
headwind, so he just throttled down and backed out 
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The home plate, which they had treated so 
casually, turned out to be a booby trap. 


on my ship—and outranked by everyone else 
m board,” Ford said. “‘My co-pilot, radio 
operator, navigator, four passengers and 
‘ven the crew chief outranked me.” 
sut when the session was over, it was 
unanimously decided that for tall tales of the 
CC, the prize should go to Captain Wil- 
liam P. Carlyn, of Columbus, Ohio, veteran 
#t the Alaskan campaign. 
here is a pass in the mountains up there 
called ‘Windy Pass,’ where the wind is al- 
vavs blowing a gale,’ Captain Carlyn de 
lared. “One day a C-47 pilot started through 
this pass and after flying for awhile, discov- 
red that the wind was so bad that he was 
inable to make any headway, no matter how 
he speeded his engines. The pass was too 


A C-47 loaded with camels seemed to be 
a solution to one desert rescue problem. 


/ 
. a Se 
a 
ease” ; 


Jctober, 1945 





Opening the box labeled “typewriters,” he 
found it packed with fine Scotch whiskey. 


narrow to turn in and the pilot was in a 
pretty bad fix until he throttled back on his 
engines and the wind blew the plane back- 
wards out of the pass. Then he turned the 
plane around and came on back to his base. 

“And then there was another pass,” so 
Captain Carlyn declared, “that was nearly 
always filled with fog. 

“We had a field at one end of the pass and 
a lot of the boys would fly up, land at the 
field and sometimes wait for a week for the 
fog to lift to allow them to get through. 

“But one pilot, we finally discovered, 
never stopped. He always got through the 
pass. He was making a trip through every 
day while the rest of us could barely make a 


trip a week. Continued on page 156) 


The Arab polished and petted the plane 
he “bought” for only a dozen eggs per day. 














Colorful and elifective, this long lasting tray 
adds an artistic touch to tea or cocktail time. 


REALLY distinctive and beautiful tray 

for serving coffee, cocktails, hors d’- 
oeuvres, etc., can easily be made by anyone 
able to use simple hand tools and mix cold- 
setting plastic adhesives. Materials required 
are a half-dozen Mexican or other colorful 
tiles and a few pieces of mahogany, walnut 
or even pine and a small can of Cascamite or 
Weldwood glue. The tiles can be obtained 
in a department, gift, novelty or art goods 
store. Many shops specializing in Mexican 
imports sell the tiles for around 75c apiece. 
A couple of evenings’ work on your part will 
result in a tray easily worth $25 in one of 
the better stores. The photos, better than 
any words, prove the truth of this statement. 
The design of the tray is simple and as- 
sembly achieved with glue alone, screws, 
nails or other fastenings being unnecessary. 
The frame is cut first to the dimensions 
shown, with ends carefully mitered. If vou 
wish, you can use regular picture moulding 
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BY RUTH KALEDA 















for the frame and save the work of trimming 
and shaping straight pieces as well as the 
rabbeting involved. Whichever way you do 
it though, we advise keeping the frame as 
simple and plain as possible in order to give 
full play and emphasis to the tile pattern 
Next, the “lattice work” that fits in the frame 
to support the tiles is cut to fit. This con 
sists of five pieces T-shaped in section with 













— Fy 














SHAPE 
HANOLE 
TO SUIT 


the TI inverted like a rail. Ends of the pieces 
ire notched to fit the frame rabbet and to fit 
each other where they meet or cross. Take 
care with this framework tor it must be a 
good fit or the tiles won't set evenly. Inc 
dentally, some of the tiles are slightly dil 
ferent in their dimensions from others 
particularly the hand-made variety. You may 
find that one tile is exactly 4” square while 
the next will be 4,” sq. Most of them have 
unglazed edges and can easily be sand 
papered or filed to uniform size. If you own 
1 powered grinding wheel the job will be a 
cinch BU T—be sure to use a very fine-sw 
faced carborundum. 


Assemble the framework all at one time, 


using clamps or weights to hold it firmly 
together while the glue dries. This plastic 
adhesive sets up fast and holds forever, but 
give it twenty-four hours just the same. If 
you're very impatient, you can salely set the 
tiles after ten or twelve hours, but 24 is best 





¢ 
Above, right: “Exploded” photo of tray 
shows how molding and center tile supports 
are fitted together. Above: Gluing up the 





Dimensions and construction of tray are 
shown in drawings above. Ignore section 
for frame if you use regular molding. 

















Belore setting tiles clean up the framework 


ith a razor blade and sandpaper, removing 
excess adhesive and sanding wood to a 
smooth finish. You don’t want to try this 
ff vou ve set the tiles because you may 
scratch the glaze with the sandpaper if you 
Set the tiles with the same glue. 
vetting it well around the edges to fill any 
possible cracks. A word of advice: place the 
tray on a newspaper before applying the 


glue under the tiles—some of it is bound to 


- } ] 
nisS a pittle 


run through 


tiles on a flat surface and arrange them in 


It's a 200d ilea to place the 


various compositions for best effect before 
setting them. In this wav vou can obtain the 
nost striking pattern. 
I 
When the glue has set, the trav is finished 


except for gluing on the handles, razon 


as 


blading off any excess from the tile-setting 
and putting finish on the framework. The 
latter mav be shellacked, rubbed and waxed. 


sprayed with clear lacquer or enameled 





ith frame with clamps, cord and Cascamite. Tiles are set with same adhesive used to bond the frame. 
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Plywood Band. Saw. 


Ve 
2 geeks 








BY DARRELL F. JOYCE 


. TER building a drill press 
fA and a jig saw and two 
model boats from MECHANIX 
litusrRATED plans, I felt that 
my workshop was really getting 
in stride Ihe next step was 
that of adding powe1 tools to 
take larger and heavier work 
First on the list. because of its 





versatility, was a band saw. Ef 
forts to locate a powc! tool of 
this type that would be suitable 
were fruitless, but the perform 
ance of my two home built MI 
power tools indicated that a 
home built band saw would be 
the solution to the problem 
The result. shown on these 
pages, is an easily operated, high 
performance band saw, built al- 
most entirely of inexpensive 
plywood, and requiring a mini- 
mum of fittings. The metal parts Ample in size for the heaviest home workshop projects, this ply- 
used in the saw’s construction wood band saw is, nevertheless, easy to build and to operate 
are all either standard types, in- 
cluding the blade. or easily made from scrap — step consisted of cutting out the two 13” 
material. The original job cost in the neigh- wheels. If vou have a lathe of sufficient 
borhood of fifteen dollars, ready to run. swing vou can true the wheels after cutting. 
Plywood sheets 21’x48’x34” consisting If vour lathe is too small you may be able 


of five plies provided the majority of the — to rig a makeshift faceplate on the outer end 


material used in the construction. The first of the headstock spindle, and provide a 


temporary but firm tool 





—— —_— =~ rest to take a light tru 
ing cut. In the absence 
R of a lathe, a careful jig 


sawing job on the 
dle wheels will eliminate 
ef Li the need for truing. 
Next, cut out the side 
pieces. One of these is 
sawed off 414” from the 
bottom to provide the 
hinged door and base 
piece. The other side is 
left in one piece and 
screwed to the 154’x 
344” frame. The door 
is recessed to allow 
clearance for the spin 





Drill press and jig saw above, were built by Mr. Joyce from cane 
MECHANIX ILLUSTRATED plans. Impressed by the performance of dle nuts. The other 
the two tools, Mr. Joyce designed and built this band saw. side is drilled for the 
spindles and for the 
ee Seem ene a ee Mare re ne ee bolts that support the 
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A user of MI power tools adds 


a bandsaw design to the list 


bearing blocks. These holes may be 
either drilled oversize or filed square 
as shown in the drawing, to provide 
for adjustment of the wheels and 
blade. Pillow block bearings are 
bolted to wooden blocks as shown. 
Thin, wedge-shaped slivers of wood 
are used as shims later to tilt the 
wheels very slightly to prevent the 
blade from riding off. The teeth of 
the saw blade point toward the 
high” side of the tilted wheels. As 
rubber rims are cemented to the 
wheels, a firm grip is provided fon 
the blade, preventing slippage. 
Metal guide blocks are placed as 
indicated, preventing the blade 
from twisting or being forced back 
by the pressure of the work. A slot 
at the base of the frame in front pro- 
vides for the escape of sawdust 


ee RE ES oe 


through chute which is carried close 
to the lower wheel. The upper end i 
t the wooden chute piece catches 
the sawdust that is carried down 
from the saw table by the down- 
ward motion of the blade 

I he bottom ol the completed saw unit is 
bolted to a 12x26” base as shown in the 


iwings The base. of course, must be 





Interior of band saw is shown above. Guide for blade at right 
of top wheel adjusted from outside by means of two wing nuts. 


other suitable anchorage before the saw can 
be used. The final adjustment of the spin 
lles may take a little patience. The motor 


17 


pulley should be turned by hand during this 


Dimensions of band saw frame shown below. Table is reinforced on underside with cleats and angle irons. 
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Lower 


saw shown 
Upper guide is adjustable. 


Details of in drawing above. 


process until it 


is apparent that the proper 
Lest the saw 
door closed so that 
entirely within the 
ase in the event that it should ride off. Once 


the correct ad 


alignment has been obtained 
with the 
the blade will 


under powel 


remain 


justment has been obtained, do 


not change it. The operation will then be 
trouble tree 


Lise a | 


good primer before applying the 
finish. The finish mav be either shellac or 
paint, as desired. An attractive effect may 
be obtained either way, but the latter finish 


permits matching the color of the tool to 
that of the others in the shop 
In operation, the Saw requires only a 


minimum of attention. A drop or two of 
oil holes of the pillow block beat 
keep it running 
mounting arrange 
ment keeps ample tension on the belt at all 
times without need for adjustment 

The rubber rims of the 


obtained 


oil in the 
occasionally will 


smoothly The motor 


wheels mav be 
from the supplier from whom you 
obtain your blade. The blade size is a com 
and 


tained in ready mace 


usually be ob 
form. If the size 
in vour locality it isa simple matte 
mace up. The 


around a 


monly used one ma\ 
is not 
availabk 
such a 


to have one cost ol 


dollar or two 
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PPER AND LOWER 
BLADE GUIDES - 
STRAP IRON 





TOP WHEEL 


blade guide is fastened to underside of saw table. 
This guide is set according to the thickness of the work being handled on saw. 


Once the rubbe) stretched in 
place and cemented they will be practically 
a permanent part of the machine. If the 


blade wears the rims after a a slight 


rims are 


time, 
in the adjustment of the wheels can 
be made to move the 


change 
blade slightly across 
the rim to an unworn portion. If new rub 
ber is desirable at any time, it is a simple 
matter to make the change. When running 
free, the blade should not touch the guides 
The pressure of the wood when the saw ts in 


operation makes the guice 


necessary. Ad 
just the guide to the correct position before 
using the saw. 

The inclination of the spindles will be 
extremely is provided 
largely by the spacing of the wheels. The 
holes in the saw permit the 


spindles to be moved on their blocks so that 


traction 


light ’ 
Ssigegnt, as 


OVCTSIZ¢€ Cant 


blade is drawn taut. 

The wheels of the saw should turn at 1,200 
to 1,400 r.p.m. The driving pulley on the 
lower spindle should be of such size as to 
produce this result. As many power tool 
motors turn at 1,750 r.p.m., this will call for 
a slightly larger pulley on the saw than on 


the saw 


the motor. Use a 2” diameter pulley on the 


motor and select a slightly larger standard 


size for the saw spindle shaft. 


Mechanix Illustrated 
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Index Stand For Draftsman’s Elliptical Guides 








i bey isctulness of elliptical guides or other sets the covers of the folder and the leaves to fall slightly 
“cheeses” depends largely on how accessible open, so that a flick of the chosen tab exposes a 
re and ho ell they are protected from dam form so that it can be easily lifted out on replaced. 
Phe arrangement illustrated here simplifies Make the stand of hardwood, nailing the connecting 
handling Purchase three-ring folder, size bar from beneath to avoid visible nail holes. 
. 10” and furnish it with cardboard leaves The folder can be laid aside in a drawer when 
ped 1 ndex tabs, placing the form sheets be ‘ I r 
Notch one edge ot each form to clasp with the Elliptical form sheets are designated by degrees. 
prever gu ‘ slipping endwis A suitable More useful in manv instances are labels indicating 
s ed } lrawing, designed to allow eir proportions. taking th short diameters as “] 


An Unusual Wood-Box 

















— necessity is the mother of invention” is quoise and then added strips of the same chintz as 
true it dissatisfaction also produces new and our drapes These strips are attached by round 
liffere | xs, Being dissatisfied with the conven eaded, brass nails The project resulted in the type 
ona on oO. hich usually is nothing but an of wood-box we inted—unusual and attractive. 
dir ox of ornamental design, we pondered a Dimensions are optional, of course, but we found 
tas to just what we did want it those shown in the illustrations gave us a con 
The result is shown in the illustrations—an open tainer holding more than enough material for an 
container subdivided to provide a place for papers e' v's fire and vet it is not cumbersome in the 
for kindling and the third compartment fon space beside the fireplace 1.R.H 
es or other firewood Because ou 
room is decorated in turquoise 
d old rose we enamelled the box tw “ a 
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Postwar Inventions Wanted! 


at 


ITHIN a comparatively short time, 

America will have to invent its way out 
of a threatening depression. New inventors 
must be recruited—thousands of them—from 
the ranks of the public; men and women 
alike, and millions of dollars in royalties are 
awaiting them. 

What to invent? Though promised major 
wonders for post war, we're surrounded by 
all sorts of crude devices and we are so close 
to some of them that they elude us. We pic- 
ture herewith some of the half-baked articles 
we use everyday. Each one is comparatively 
crude and fails to do its job efficiently. Per- 
haps you'll have a sudden inspiration. Here’s 
luck to you!!!—Raymond F. Yates. 





THE LOWLY EGG POSES A PROBLEM—Did you ever 
try to shell a hot boiled egg? There's a quick market 
waiting for 15,000,000 gadgets that will do it quickly 
and cleanly. Royalty of lc each multiplied by 
fifteen million will put the inventor on easy street. 





(Above) SOAP DISH THAT WILL SAVE SOAP—With 
ten percent of the family soap being wasted by present 
day inefficient soap dishes, millions of housewives will 
go for a new one that will save soap and stay sanitary. 
(Below) HAMMER YOUR WAY TO A MILLION!—The 
heads of the best hammers eventually loosen, en- 
dangering life and limb. There must be a better way to 
attach head to handle—big dough awaits discoverer. 





SELF-‘SEALING TOOTH PASTE TUBE WOULD GO 
OVER BlG—tThere‘d be no more crawling under the 
wash basin for the tube cap if some smarty would 
invent a self-sealing tube that would cut off the supply 
and close the opening when pressure on the sides 
was released. Anyone who could invent a self-sealing 
gas tank or inner tube ought to be able to handle this. 
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NEW POWER FOR TOYS—We’'re talking loudly right 
now about atomic power and jet propulsion, but we're 
still using the old spring motors for toys. The kids 
want a real power unit for their windup boats and 
automobiles; something that will run for ten or 
fifteen minutes. The money's there—how about it? 





(Above) NO MORE LEAKY BATHING CAPS?—Here’s 
a honey! What do you think a sealed, really water- 
tight bathing cap would be worth on the market to 
the inventor? Millions are spent on permanents, lost 
in a single dip. The gals couldn’t buy these fast 
enough, at any price. (Below) WOOD PLANES 
CHOKE-—Carpenters and household mechanics would 
jump at planes that didn’t jam tight with shavings. 


October, 19 








TELEVISION AND HELICOPTERS BUT NO GOOD CAN 
OPENERS—tThe Patent Office has granted protection 
on over 1,000 can openers, most of them useless. They 
still leave tiny specks of metal in the food and most 
of them expose the housewife to the danger of nasty 
cuts. Here’s a big chance to win $500,000 or so in cash! 





THE COMB HAS NOT IMPROVED IN 4,000 YEARS— 
The Egyptians used combs just like ours way back in 
B.C. Dirt accumulates between the teeth. The teeth 
break and combs pull snarls out with truly barbaric 
torture. We have wonderful electronics and stream- 
lined trains but no good combs. Some bald-headed 
guy with an objective viewpoint should work on this. 
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JUNIOR detP 


runs electrically - 


A toy that will delight 
any youngster, this tiny 


drive-it-yourself is safe 
BY ALFRED BROSSEAL 


AS your child been dreaming of having 
his own jeep? Make his dream come 
true, build this little one for him. Imagine 
his joy when he marches up, seats himself, 
blows the horn a few times, decides where 
he wants to go, puts the lights on, and drives 
oft 
He will have no end of fun going from 
one room to another, turning circles, re- 





The completed Jeep is amusing and safe, as well as 
economical to run. It will keep sonny home nights. 


versing, and parking just like the real thing 
You needn't worry about the furniture be 
cause it is geared so as to move very slowly, 
giving even the smallest child plenty of time 
to turn, or stop in time to prevent any dam 
age. 

Almost all the parts except the motor 
wheels, and worm gear, are home made and 
very simply made at that. Any A. C. motor 


HORN BUTTON CONTROLS BUZZER 


FLEXIBLE COUPLING 


MOTOR 





+" PIPE SHIELDS REVOLVING SHAFT 
(NOT SHOWN IN PHOTOGRAPHS) 


WORM AND GEAR 


_—— \ 
STEERING ACTION IS 4 a h 
OBTAINED BY MOVING (C ») 
STEERING COLUMN TO \\ = J 


RIGHT OR LEFT 


HOLE IN DASH 
ACTS AS PIivoT 


LOCK WASHER 
& COTTER PIN 


4 RUBBER TIRED WHEELS 


4 REAR BEARING 


Z’orILe ROD 





General layout of parts and principle of operation shown in drawing above. 
Steering mechanism is simple and rugged, permitting easy control by child driver. 
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trom 1/25to1/6 horse- : 26 - 
power will do. ‘The Pe SE OTR TIE (I 
size of the body can : of “ . 
be changed to match OE 1 : 
the wheels, or to suit dn 8 4% —— i * 
the lad it is being \ 2 meee ts se \ 
mace for ' SS : PSs a 
Various body models yy a 
& und types other than Km Pox ] —_ — 4 
is the one illustrated can GF - 
Si be made. If changes aa 
a are made the same * eLywoe ‘ r 
: yveneral chassis lines } 
should be followed in or : ; 
" order to provide ample = ss 
surength for the run- 
ning gear Anv body , ‘ 
3 type used should in WRN , 9 
clude a large fiat sur- - ees 2 . 
lace on the top to 7 
provide a comtortable ; 
seat for the voung * : 
lrivel ' ep : ————__———__———— : 
Wheels can be ob : . m4 
ained from a_ wide All wooden parts of car are cut according to dimensioned drawing above. Ply 
variety of sources. One wood is used for front. Use primer before applying finish to the parts shown 
of the best, of course, is that of the small sible to use old sweeper wheels. These are 
! rugged toy trucks made for children Lhes« also of considerable strength and rubbe 
I toys are made sturdy and realistic, but are ured. When selecting whatever wheels are 
tor coasting only Che wheels are excellent to be used, make certain that it is possible 
tor a small powered vehicle. to pin them to the axle shaft. This is neces 
If no such wheels are available it is pos- sary only on the rear driving wheels. 
Features that can be 
. s added to the little car 
co- . , =~, 4 itself, include rubbei 
bumpers on front and 
rear. While these are 
not actually necessary. 
it is a simple matter to 
y make them from small 
liameter rubber tub 
j om ing such as the type 
— a used for shower hose 
‘ . de These bumpers will 
“ ai a serve to protect the 
i r= . ' front and rear ol the 
— = ' . little car if it is used 
¥ - ‘ LO push other things 
K > Coe : a. such as small carts and 
- ! wagons. It should be 
| aia. cage L | | remembered that th« 
f. ate ° | | little Jeep can be used 
ra lik td H | out of doors, either on 
. : : - a porch or on_ the 
1 ' pavement nearenough 
_ ee agrssrent " to the house for the 
: length of the cord 
Metal parts in above drawing may be cut on metal bandsaw or by hand with a > . 
hacksaw. Hood unit supports motor. Assemble carefully as it is a frame member. It is important that 
od October, 1945 2 











FLAT HEAD SCREWS 


4 HOLES 4 DEEP 


STEERING 
WHEEL 


+ oe DETAIL OF 


SWITCH 


BAKELITE 
BRASS 
~ 


COIL SPRING 


Running and steering gear details. Horn button switch may be made 
as indicated, or adapted to car from an ordinary doorbell button. 


he cord plug arrangement at the rear ot th 1 
tthe car be of such a type that the prongs coupling 
ire not on the cord but Ol the Jeep With Bracket 
this arrangement, prongs carrying current — mace 
ever be exposed. The prongs prourud and 
ing from the connection at the rear of the head 
car are plugged into the slots in the con be a 
ector at the end of the cord When the shalt 
mnection is disengaged all exposed metal Col 
parts are uncharged ”” circle 
\s this litthe car was designed for use mn Lorn 
the home such features as short turns, and — spokes % 
lon speeds are essential. A vadget in the rea clade 
keeps the cord away from the power wheels cntirely 
Ving innecessary wear and tear on the buttor 
cord and plug Lhe motor is connected di Any 
rect to the rear wheels by a 60-1 worm and vou with bu 
vCal \ lever resembling a regular gearshil headligl 
lever starts, stops, and reverses the little ca regular 
Lay out the sides first, by nailing together make 
vo pieces of solt wood the correct lengt! is available 





rainst the back Phe flexible 

takes care of the tront end 

or tire real wheels ait Casiis 

Wh ry \ Q COW rolled Strip 

ld sin lace by tour round 
: 

Olts The worm gear shou 


fit and cotter-pinned to the 


cl ” cia. rod, bent aroun 
welded together at the ends 
rim of tl steering wheel, the 


cut from a 3/32” sheet and al 


shown in the drawings 


lectrical supply store can furnisl 


It is made trom bakelite, but if none 


and one inch thick. Draw the 
outline then bandsaw to 
shape, sand the edges smooth 
before removing the nails. Cut 
out other wood parts, glue and 
nail togethes 

The hood is made trom 
sheet metal, and is a very im 
portant part of the structure 
as it carries the motor, and ts 
the only supporting member 
between the front and rea 
wheels. 

Cut it to shape on a metal 
bandsaw, or if it must be mad 
by hand, cut as much as pos 
sible with a hacksaw, and the 
rest with a cold chisel. Bend 
ing it isn’t very difficult if vou 
place it near the edge of the 
workbench, clamp a picce of 
114” pipe at the | 
the bend with two clamps onc 


on each end of the pipe, plac 


eginning ol 


a flat board against the unde 
side, and bend upward to a 
Q0-degree ang 

Screw the hood in place, lo 
cate the mounting holes ton 
the moto The rest of the 
assembly depends larecls Oli 
the size of the motor, the draw 


s will give you a veneral 


ing needed is a piece ol brass 


steering column is made up 
ipe fittings. Details of horn 


nountings such as shown, for 
Lhe switch made to resemble a 
shift lever is also simple to 


] 


it could be made trom hard 


Mechanix Illustrated | 














Wiring diagram for a conventional 110 volt A.C. motor. 
Control lever starts, stops and reverses the car. 


ood coated with fireproofing \ metal 


cover completes switch 


Horn button works the buzzer; don’t make 
it too loud if you want to keep peace in the 
lamiuly. Now ad 15’ rubb r covered cord and 


sall ready to go. 


Although the little Jeep is especially cde 
signed to travel very slowly, the very gearing 
that reduces the speed also increases the 
power greatly. Despite its small size and the 
, 


elatively low horsepower of its electri 


motor, the car is theretore capable ol pulling 
Phe voungster will no doubt 


avy loads 


veta thrill out of hauling his triends around 


the porch in his express wagon—towed by 
his tiny cal Lhe cord can be trailed alone 


} 


the side of the “trailer 

If the spring wire cord holder at the rea 
{ the car is bent to a small “U” at the end 
so that the cord can be slipped in and out, 


the cord will pull free of the car whenevei 


is driven bevond the cord le neth As there 
hould be no live prongs, the youngster can 
satcly connect the cord again and resunk 
his “driving.” 

By painting the little Jeep bright red in 
stead ot olive drab, and by adding a bit of 
brass trim here and there, it can be converted 
into a reasonable facsimile of a small fire 
iets cal If this motil is carried out. a 
small bell of the single-stroke type should be 
substituted for the buzzer specified. Each 
ime the youngster pushes the horn button 
the bell will respond with a realistic single 
clang. This version may be more attractive 
to some youngsters, as the brilliant color and 
sparkling trim of the fire engine has a great 
ippeal to the average child. 

Unlimited opportunities present them 
selves along this line. One of the simplest 
but most spectacular consists of a two 
wheeled trailer carrying miniature ladders. 
These may be made of inexpensive 1x2” 
stock with corners planed round. Dowels 
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ol 14” or 34” diameter can be used as rungs 
The dowels are simply set into holes spaced 
| 


) 


along the 1” x 2” pieces. They may either 
be pinned with nails o1 glued in place. A 
coat of shellac and a narrow red line along 
the sides of the ladders completes the job. 

If the youngster wants to hear the noise 
t his car “engine,” and if the other occu 
pants of the house don’t mind the racket, 1 
iy an easy job to provide him with a hearty 
motor drone. One of the siniplest ways ol 
doing this consists of mounting a small 
wooden toothed wheel on the drive shatt just 
ahead of the worm gear. A wooden or metal 
strip is mounted to snap over the teeth ol 
the little wheel as it turns, in much the same 
manner as in a holiday noise-maker. As the 
shaft turns at a much higher rate of speed 
than the axle of the car, a loud buzz begins 
as soon as the car is started 

The entire gearing unit may be purchased 


assembled from machine shop supply dealers, 


if desired. It is generally possible, however 
to pick up a worm gear arrangement in an 
auto junk yard. Worm gear units are used 


in steering mechanisms and in distributon 
clrives on some Cars Lhe older cars are most 
likely to yield a suitable unit of this type 


In warm, sunny weather the little Jeep 
can be placed outdoors on porch, sidewalk 


or even a smooth, flat strip of lawn, and the 


oud young “pilot” can pretend he’s going 


across country in his vehicle. A longer ex- 
tension cord must be provided in this case, 
so that it will reach to a plug inside the 

ise and still have sufficient excess to pet 
nit turns and various other maneuvers ove 
le arca outsick All the kids in 


vour vicinity will probably want a ride 
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OVER, LINED vi 
° F 
t 


Control switch is made from Bakelite stock and spring 
brass. Inside of cover must be insulated as shown. 
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Make Your Homework” Attractive 


ic i BY ROBERTA L. FAIRALL 
ft 
-> MATERIA 5 Genesker ning. comeneaehapeedeeer the clothes line a 
attractive corner in your back yard. The posts 


do double duty acting also as flower trellises. Th 
brilliantly colored bird house clothespin holder is 
a home for your clothespins, and the little bench a 
handy place to rest or to set the clothes basket 

The exploded drawing shows the construction | 
of the bird house clothe spin holder. It has 
a removable roof and is nailed to a decorative 
1”x6” post which has been drilled with evenly 
spaced 3” holes. The bench is constructed of | 
surfaced stock throughout 

Another line is designed for wash day utility 
and everyday beauty. Useful benches are con 
structed at each end between the posts, and a 
brightly colored box swings from one line to hold 
clothespins. Flower pots hanging from the posts, 
scalloped cross bars, and a flagstone walk complet 
the design. ‘The perspective drawing shows the 
construction of benches, flower pot loops, clothes 
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, . 2 posts, and clothespin 
ae ot } 
» ‘ NOX. 
al The blank side wall 
- ot a garage is made 
. S S . 
Nps: pleasing by the addi- 


tion of scalloped up- 

right boards, hooks, and 

hanging lanterns. This 

is shown in the drawing 

at the lower right. 
\nother plain wall 
transiormed into an attractive nook 
is enhanced by an old rowboat which 
ro longer floats. It is still useful 
when painted and planted with flowers. 
\ unique outdoor plate rail adds color, 
and the fence and pergola, sawed un- 
evenly and stained to imitate drift- 
wood, complete the setting. 

That back yard clothes line may be 
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4 Windies ne, 
ane hall 


inade a point of interest and beauty as well 
as utility. A little effort, lumber, and paint 
plus some ingenuity is all that is necessary. 
Here is one way it may be done: 

Six 4”’x4” posts 8’ long are sawed to a 
point at the top, and a 1”x6” groove cut 
across the back of each just below the 
point. A 1x6” cross-bar 6’ long is nailed 
into these notches across each set of three 
The cross-bars have four holes drilled 
so the clothes line may be threaded through. 
Each set of three posts is set in concrete about 
2’ deep, and the lines strung between them. 
Then decorative cross sections, five for each 
end, are nailed [Continued on page 132) 


posts. 


Blank walls can be converted into attractive 
lawn garden nooks by methods shown above. 
Clothes lines and adjacent areas can be beau- 
tified as shown above and on opposite page. 
Inexpensive lumber is used on all projects. 
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SLIDE RULE 


Check mechanical and engineering 


data with a cireular slide rule. 
—O* \ certain occasion, I found myself 
in a small town of South America 


without drawing instruments and, 
all, without my slide rule. A local assistant 
had an engineering pocket-book with tables 
of natural and tangents, and loga- 
rithms from | to 1,000, so Il made a workable 
slide rule good enough for computing the 
volume of excavations 


worst ol 


sines 


reducing many sizes 
of lumber to cubic measure, checking the 
pay-rolls, and so on. In fact, it was so good 
that I used it in preference to my ordinary 
ten-inch rule alter returning 
regions. L recommend 
handy 


o civilized 


who Is not 
make sure 
find it as indis 


anvone 
with a rule to 


and he will 


slicle 
for himsell 





Rl 


pensable as any 
I set out 
has the 


other self-made gadeet 
to make a circular rule which 
advantage over a straight one ol 
being continuous—it bites its own tail. The 
material at hand fon 
from the letter-file, stiff, card 
with a clean surface. The largest diametei 
I could get out of this card was eight inches 
giving a circumlerence of more than twenty 
five. The first step was that of getting the 


was a folder 
butl-colored 


the scale 


circle divided into exactly ten parts, each 
1 he 
next step was dividing this angle into ten 
ot 3.6 degrees and, 


with the angle at the center 36 degrees 


finally, to dividing one 
of these small angles into five parts, as shown 
in Fig. 1 


Simple mechanical drawing technique used as below, to make the pattern for slide rule’s calibration. 











Phe tables gave the natural tangent of 18 degrees 
as 0.52492 and I found the ratio of a base of 914” to 


a vertical of 3” came to 0.32432, which is within the 
accuracy of a pencil line. The procedure was as follows 

Draw a vertical down the middle of a sheet of writing 
paper and mark off CD, exactly 9144”. At D, draw a 
horizontal, ADB—the corner of a sheet of writing paper 
makes a good square—and mark off AD and DB, cach 


’ long. JoinCAand CB. Along CA, set off CE equal 
to 9144”, and along CB set off CF to the same length 
Join EF, ED, and FD. Along EF mark four points 
at 4” intervals from E, and along FE the same, num- 
bering these points 1, 2, 3, 4. Along DA, set off fow 
points at 14” intervals from D, and along DB the same, 
numbering them 4, 3, 2, 1 Join like numbers and 


draw lines from C to each of the points where 1-1 


Master pattern is cut out with tongue around pivot point as shown 










RADIUS POINTS DETERMINED 
BY REVOLVING PATTERN ON 
PIVOT AND MARKING AT G & H 


8" DIA 


ei tf 3 | 
EXAMPLE FOR MARKING NO. I! 


ON THE SCALE 


’ J 
DIGIT NO. 041 
(see TaBie)* 


"0° REPRESENTS NUMBER 
OF RADIUS 


4" REPRESENTS NUMBER 
ON MASTER PATTERN 


"| REPRESENTS SUBDIVISION 
tS es) 0 ee ee 











RADIUS NUMBER 





Final calibrations are made in ink inside of circle. 


2-2, 3-3, and 4-4 « 


ED and FD L hes 


lines, with CD, divide the angle ECF into 


ten equal angles within a hair's breadth 
| 5 ie 

To check for accuracy—which 1s all-im 

portant at this stage—measure off 914” trom 


that the distance 
points is equal It 


64ths 


1 
C along each line and see 


between these should 
be 0.582”, or 37 

Where line |- 
parallel to FE and cut off four points at 
intervals of 14%. From F and along FE. 
cut off four points also at intervals of 14” 
Where the line 


lines to ¢ 


1 cuts FD draw a horizontal 


Join these points in turn. 


FD is intersected by them, draw 





Trim carefully after calibration, then mount disc. 


andi these will divide the last angle on tl 
right into five parts 

With center C, and 4” radius, draw an 
ire culting all thes angle lines, as shown 
at GH \s I had no compass, I made two 
pin-holes through a_ piece of card and 


pinned one 


to point C, forcing my pencil 
to make the 
lines, I found the 


method was to drive pins through the points 


point through the other are 


In drawing all the best 
to be joined, placing a steel rule against the 
pins and using a hard pencil with a very 
sharp point, drawing the line hard up 
against the rule. 


Mechanix Illustrated 





est 
nts 
the 
cry 
up 


ted 





Cut off the part marked CGH leaving a 
tongue of paper around C, as shown in 
Fig. 2, being very careful to cut exactly along 
the line of the arc and up the lower part of 
the sides This is the master-pattern fon 
making the scale and it must be numbered 
as shown, with 9 on the left and 0 just betore 
the subdivided angle 

Pin the bull card down on the table with 
thumbtacks and make a complete circle on 
it with the card used to make the arc GH 
Make sure that there is at least a 14” margin 
ill around this 8” diameter circle. Pin the 
point C of the master pattern to the center 
of the circle and mark the card at points G 


and H. Swivel the pattern round until the 


corner G comes to the mark made against H 
and make a new mark at the cor- 
ner H. Proceed in this mannet 
until the circumlerence is divided 
into ten equal parts. It may be 
necessary to do this several times 
before the final pomt H comes 
exactly back to the original point 
(, As the width ola pencil line 
becomes an appreciable measure 
when multiplied by ten, a slight 
livergence at each mark makes 
a great difference at the end. It 
will be found easy to check il 
one diameter is drawn verticalls 
and another horizontally, mark- 


ing otf from one on each sick 


and placing the master pattern 
above the other with its C-4-line 
coinciding with it. It is worth 
while checking and rechecking to 
UCl the spaces even as the accu 
racy of the scale depends upon 
it. When the ten points on the 
CIPCUMICTCHCE are established. 
drive a fine pin through them 
ind draw in the diameters, mak 
ing sure they all pass through 
the center ( All other trial 
marks should be rubbed out but 
let the radii extend bevond the 
circumlerence and number them 
in order from 0 to 9. Lettering 
and markings outside the circle 
necd not be made too carefully 
as they will all be cut off when 
the scale is transterred to the 
mine? edge of the circle 

Ihe scale is made by applying 
the master pattern to the num 
bered radii according to the fol 
lowing table in~= which = each 
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number is detailed with three digits. The 
first digit represents the radius, the second 
represents the numbered line on the pat 
tern which must coincide with this radius 
resting exactly above it, the third digit 
refers to the lines between O and H op 
the master pattern. ‘This is divided into 
> parts for the sake of clearness. When 
the third digit is O, the mark is placed 
against the O-line; when it is 1, it is placed 
in the middle of the first section after the 
O-line; when it is 2, it is placed at the first 
line alter the O-line; and so on, the odd 
ones in the middle of the sections, the even 
ones Opposite the lines, up to 9, in the 
middle of the last section before H. It its 
uscless to tury to avoid errors which only 


Method of producing graduated calibration spacing shown below. 


PATTERN FOR 
SUBDIVISIONS 
BETWEEN 10 & 30 


A 


DISTANCES BETWEEN 
iO & Il, 11& 12, UP 
TO 30 MARKED OFF 
AS IN A & B 


4” RADIUS AT 
EACH DIVISION 


PATTERN !S CUT OFF 
AT EACH ARC AND 
PLACED AGAINST THE 
CIRCLE TO FIND 
SUBDIVISIONS 
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PLYWOOD DISC | 4 
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RUBBER FEET 
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Calibrated disc is mounted on plywood with central pivot and turning knob. Use rubber feet on underside. 


amount to the width of a pencil line \ EXAMPLES 


hard pencil should be used with frequent 
lo mark '1. let the line C-1 on the master 


} 


sharpening or, better ‘sull, a pin point : ‘ 
pattern rest exactly above the radius O and 


through the card. Later, when the scale is 


put a pencil point or a pin-prick opposite 
drawn just inside the circle, a steel rule | 


the middle of the first space along O-H next 


butting agal a pin at C and another at 
l ng against a p i l € to the O. 
each mark is the best method \s each a er . 
; ; Lo mark 12, let the line C-7 rest above the 
mark is made, the number it represents 


radius O, and put the pin-prick Opposite 


should be put beside it 
the last space in the arc O-H—the one nent 
to H. 


Po mark 20, let the line C-O on the pattern 


$3 233 a3 g73 i3 114 i4 146 is 176 16 204 } 

1 s 19 279 20 301 21 322 22 342 ‘ . } } 9 

3338888 «338 «38 «6338 «38 «(388 23 «64332 «32 322) = rest above the radius number 3, and prick 
29 462 30 477 3012 484 31 491 3112 498 32 505 1] 

3242 512 33 519 3312 525 34 531 3412 538 35 544 the card in the middle of the first space 
3512 550 556 3612 562 37 568 3712 574 38 580 

3812 S85 39 591 39:2 597 40 602 4012 607 41 613 ilone O-H 

412 618 42 623 4213 629 43 633 314 638 44 643 < s 

4414 648 45 653 4513 658 46 663 4614 667 47 672 , . 

4714 677 48 681 481, 686 49 690 14912 695 50 699 “ Ss | the le 7 ! ) 

51 708 52 716 53 724 S54 732 S$ 740 56 748 lo mark 38, let the line C-8 rest above the 
Ss? 756 sa 763 s9 771 60 778 61 78s 62 792 | } — e ] ] 

63 799 64 806 65 813 66 820 67 826 68 833 radius number 5, and prick the card at the 
69 839 70 845 71 851 72 857 73 863 74 869 i 

75 875 76 881 77 886 78 892 79 898 80 903 end of the line C-O 

81 908 82 914 83 919 84 924 929 a6 935 . 7 


When all the 
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Sensitive. Scal 


BY ROBERT SCOTT 


YENSITIVE to 1/100 ounce, this 
precision scale was made al- 


most entirely from scrap materials, 


Only the simplest of ordinary 
workshop tools are required for its 
construction, although its — per- 
formance is comparable to that ol 
the finest factory built instruments 
in its weight range designed for all- 
purpose photographic use 

are should be exercised 
throughout the construction of the 
scale Ihe calibrations are in 
\voirdupois, but if desired, may 
be converted to metric. Use known 
weights to calibrate it. If you are 
unable to borrow weights, ask youn 
grocer oO}! druggist to weigh out 
small bags of salt or sugar. Once 
the scale is calibrated the sliding 
weight is all vou need. The weight 
should not be changed. 





Sliding weight is made by forming small tin box as 
shown in photo, and filling with odds and ends to 
bring it up to desired weight. The wire weight holder 
is bent paper clip. It fits box with loop around beam. 
































Extreme sensitivity of the balance is achieved through two- 
point suspension of the beam. An ordinary jar lid was used on 
the original balance for the pan. Bolt and wing nut are used 
for a readily set zero adjustment which stays put when set. 





When weighing powdered chemicals use a quarter-sheet of writ- 
ing paper folded as shown in photograph above. Beam is sus- 
pended on points of metal strip which rest in indentations on post 
tops. Clipped-on vertical pointer shows when balance is even. 


Braces of tin can metal are clipped inside metal 
frame to hold it rigid. Metal caps on post tops have 
dents in their centers to receive frame points. Note 
shape of balance pointer which is bent strip of tin. 





The bolt and wing nut used for the 
zero adjustment are held to the end 
of the beam by the tin sleeve shown, 
The sleeve is formed from a strip of 
tin having two outside tabs at one 
end, and a single center tab at the 
other end. These tabs are folded 
around the bolt to make a tight grip. 
If wobbly, a drop of solder may be 
used on this and on the pointer. 
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Paper and electrolytic condensers like those in the photo above generally become defective long before 
mica condensers. Tuning condensers are purely mechanical, never fail electrically under normal conditions. 


TESTING CONDENSERS 


BY JOHN H. POTTS 


Common cause of circuit 

failure in radios is con- 

denser trouble. MI‘s 

radio expert tells how 

to diagnose and cure it. 
wir he possible exception 
of defective tubes, the most 


common cause of the majority ot 


ills which befall radio sets is due to 
modern 


condenser failures In 





IP 438 
Mid. 200 , 


larly to paper and clectrolytic con 


densers. Some ol these tests ar 


very simple, requiring little: or no 
trick 


For professional radio serv 


test equipment, vet do the 
nicels 
icemen, where the saving in 
| 


Food 
5 


tin 
is important, a condense1 
sut these are 
difficult to obtain, so 


some alternative test methods must 


tester is a necessity 


now very 


often be used 


Condensers may become short 


midget receivers, where parts ar Fon gursilf circuited, open-circuited, leaky, on 
jammed close to hot tubes, paper change in capacity. An ohmmeter, 
and electrolytic condensers have to or anv other device which will in 
operate under particularly severe dicate continuity, will show if the 
conditions. Because paper con condenser is shorted. Because a 
densers are wax-impregnated. ands typical small shorted condenser will often ruin 


wax softens under heat, one cause 


of their becoming defective ts obvi used 
And, by the token, the 
paste used in the 

electrolytic more rap 


idly at higher temperatures, shortening thei 


ous Sali 


moist manulacture ot 


conde nsers dries out 


life. Taking these factors into consideration 
it is remarkable 
as they do 


that condensers last as lone 


Because mica condensers rarelv fail. and 


the variable tunine condenser is purely a 


mechanical problem, we will discuss in t] 
article 


Vs 


only those tests which appl parte 


paper condenser 


radio sets. 


other components, this is the first 


many test made 


to be 
\n example is shown in Figure 
1. If the condenser C1 is shorted, the current 
from the rectfier 


circuited, 


tube also becomes short 
following the path indicated by 
the dotted line This places a heavy load 
on the rectifier tube, often ruining the tube 
Because the condition exists when a 
replacement of the tube is made, the 
tul 


Sal 
new 
In any 
fails, a continuits 


” is likewise often ruined. Case 


where the rectifier tube 


test Should be mace between the cathode ol 


Mechanix Illustrated 




















@---RECTIFIER TUBE 
VVvV 
r-- 
NE et ce 
VOLTAGE ; Ctl 
? bee oe oe 
Os 


Dotted line indicates path of current when Cl is short- 
circuited. A short of this type may ruin rectifier tube. 


the rectifier and B minus (or ground, in the 
case of straight a-c sets). If this test indicates 
a short-circuit, the tube should not be re 
placed until the fault is located and cor 
rected. 

The simplest method of locating a short 
is to check with an ohmmeter. In the case ol 
electrolytic condensers, the ohmmeter serves 
also to give a rough indication of the capacity 
of the condenser. In Figure 2, for example. 
1 good electrolytic may show a low-resistance 
reading when the test prods of the ohmmeter 
are connected to it with the polarity as 
shown, but as the condenser takes a charge 
from the ohmmeter battery, the resistance in 
creases, as does the reading on the ohmmeten 
I his increasing resistance indicates that the 
condenser is not only free from a short cit 
cuit, but also has capacity. If the reading 
is low when first tested, and does not increase 
trv reversing the connections of the ohm 
meter to the condenser—the polarity may bi 
wrong. If there is still no change, the con 
denser is probably defective. The amount 
of change depends on the capacity and con 
dition of the condenser, and the ohmmetet 
battery voltage. The test should be made 
with the condenser removed from the re 
ceiver, otherwise resistance in the receiver 
circuit which shunts the condenser will cause 


the ohmmeter to indicate the resistance 





When the coupling condenser Cl becomes leaky, the 
B voltage passes through to the grid of the power tube. 
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value. Because the condenser will discharge 
through the resistance, no change in reading 
due to an accumulating charge can take 
place. 

~ Leaky coupling condensers are frequent 
causes of detective operation. These arc 
dificult to check by ordinary means because 
ihe resistance of a good coupling condenser 
is verv high, over a thousand megohms, and 
therefore bevond the range of a conventional 
ohmmeter. For this reason, the simplest test 
is to substitute another condenser of the 
same capacity which is known to be good 
Ihe need for making the substitution can 
be determined by voltage measurement 
across the cathode bias resistor R3 in Figure 
». If this reading is higher than normal, and 
if the resistor R3 is of the correct value, the 
condenser Cl is probably leaky. Under these 
conditions, the B voltage passes through R1, 
and follows the dotted line across C1 to the 
grid of the power tube (Figure 3). Because 
this voltage 1S positive, while the cathode 


bias is negative, the effect is to reduce the 
he tube grid and thus increase the 


plate current. This causes the cathode cw 


bias on t 








An ohmmeter may be used for quick tests of electro 
lytic condensers. (See text). 


rent, and theretore the cathode voltage, also 
to increase, so a measurement of cathode 
voltage is an indication of such a condition. 

The effect of a leaky coupling on the re- 
ceiver is to reduce the signal power output 
and likewise to cause some distortion. Curi- 
ously enough, a gassy power tube has almost 
the same effect. However, when the tube 
is gassy, the signal weakens gradually as the 
tube heats, while when the coupling con- 
denser is leaky, the weak signal is immedi- 
itely apparent 

Olten coupling condensers become inter- 
mittent in operation, due to their becoming 
open-circuited before or during operation. 
This is usually caused by a defecrive weld 
or soldered joint between the lead wire and 
the foil. When the wax softens due to the 
heat developed in the set during operation. 
the lead may come loose from the foil. caus 
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TO 
CONDENSER 
UNDER TEST 


HIGH VOLTAGE 


(200 TO 400 VOLTS) 


Above: High potential test for paper condensers. 


ing the condenser to open-circuit. The usual 


method ol testing such condensers is to move 
the condenser gently with an insulated prod 


while the test is operating normally and 


f } 


note if this slight strain on the leads causes 


the condenser to open-circuit, with conse 


quent loss in signal volume output from the 


‘} eaker. Care must be taken not to put too 
much strain on the leads: this will make a 
| | cletective 


good condense 


] 


\ test setup for maper condensers which 


| 
ire suspected of being intermittent is the 
‘hi-pot n in Figure 4. The 
! will burn away 


high voltage 


show 


so-called 
theory is that 
t poor connection from lead to foil, so that 
becomes 


the condense definitely open-cn 


cuited, Occasionally this test has the 

site ctlect of 

making a delective condense 

time This test 
] 


lectrolytics 


Oppo 
welling a poor contact, and 
good tor the 
] 


being. should not be used 
on ¢ 

Electrolytic condensers are normally leak, 
but are used in circuits where the leakage is 
When it 


condense 


of no importance becomes ex 


CEsSsIve, howevel the should bye 


electrolvtics some 


times have proportionately highe 


discarded Low-voltage 


leakage 


than typical filter types. When tested in a 
sctup such as shown in Figure 5, a satistas 
tory electrolytic should show a reading te) 

iukage no greater than 2 ma plus .05 ma 


$0,000 - 100,000 
Onms 


— '/4w. NEON BULB 
“as 90 VOLTS 


TEST 


Above: A simple tester, using a neon bulb. 


Right: The bypass condenser C in the a-v-c line must 


be in good condition and of the proper capacity for 
good receiver operation. 





TERMINALS 


ELECTROLYTIC 
ONDENSER UNDER 
TEST 


vOuT — EQUAL 
TO CONDENSER 
RATING 


Measuring leakage in electrolytic condensers. 


lor each microfarad of capacity. The test 
should be made at the normal rated working 
voltage of the condenset 

\ simple tester which will give some indi 
cation of leakage in paper condensers is 


shown in the diagram, Figure 6. This tester 


also indicates whether the condenser ts 
shorted or open-circuited. When the con 
denser under test is leaky, the neon bulb 


will glow intermittently, blinking rapidly 
when the leakage is high and at longer inte 
when the leakage is less. When tl 


condenser 1s shorted, the bulb will show a 


vals 


steady glow; when open-circuited, it will not 


light at all. The bulb used may be a stan 


dard type designed for 110-volt operation 
but with the resistor built in the base re 
moved. Alternately, the resistor mav be lelt 


in place and the battery voltage increased 


It is well to make certain whether or not 
there is a resistor included; usually bulbs 
without the resistor are sold unmounted 
[hese should never be used wtihout a re- 
sistor; the bulb would be ruined unless some 


means of limiting the current is emploved 


If all the condensers in a defective receive 


have been checked with an ohmmeter and 
f 


no shorts are apparent, the simplest way of 


checking for open condensers is to substitute 


mother condenser of the same type as that 


under test IT his Cao , d ¢ j re 138 
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Initialed Stationery Holder | 


ISTINCTIVE and individual, this sparkling in- | j | 
laid-monogram stationery holder is a marvelous re N %X2 4% DIA 
; ae 






FOR 


NOGRAM 


idea for a personalized gift. The two sides were cut 
from selected 34” walnut. A piece of waste 
stock was glued to the face of each piece of 
walnut, then mounted on the faceplate of the 
lathe. A depression 23%” in diameter and 

deep was turned out. Next, plugs were 
turned to fit these depressions. The waste 
stock was removed and the initials carefully 
marked off and cut out on the jig saw. Copper 
strips 34” wide were cut, shaped and fitted into 
the cuts, then driven in and the inside edges 
tapped with a hammer to rivet them slightly. 
The plugs were glued into the backs and 
sanded smoothly. Then the sides were fitted 
together with 14” walnut dowels 214” long. 
\ final sanding was given and three coats of 
shellac, rubbed down between coats, com- 
pleted the job.—Benj. Nielsen 





Hand-Carved Leaf Tray 


RAYS of unusual design are always 

welcome gifts and hand carved 
pieces can often be completed in a very 
short time by careful planning of the 
work to utilize power tools. This leaf 
pattern is no exception. 

Small trays of this kind should have 
a base ring on which they rest similar 
to those on plates and other dishes. 
This base ring, together with the under- 
side shaping of the tray can be done 
on the lathe in a very few minutes. 
Fasten the piece to a face plate but 
be sure to use screws that are short 
enough so that the holes will all be 
removed when ‘the inside of the tray 
is finished. Turn the bottom side of 
the tray, leaving the base ring about 
14” high and then slope up the under- 
side of the tray to the desired shape. 
Jigsaw leaf and hollow out top, leaving 
raised veins. 
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\ LAY OFF PITCH OF SPIRAL 
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ld 
+ st ee 


45 
rynan m* 


\ . 
SET SAW IN MITRE ae 2) 


BOX AT THIS ANGLE *TURNING 


FOR PENCIL 


CUTTING SPIRALS in on 
mace 
shown 


woodwork is 
the method 

Start a length of steel tape at a 
15° angle,and wrap it around the 
wood for the full length. Mark 
with pencil, remove tape, and 
rough out with saw set at 45 


namental 
easy by 














\ DRIP GUARD for paint 
brushes can be made by forcing 
a sponge rubber disc oven the 
handle as illustrated. It can 
used as a temporary 
can cover, keeping brush soft 


also be 


DESIREC 


—_— 


WRAP STEEL TAPE AROUND 
TO ACT AS GUIDE 


WHEN MAKING LINE 

































i EL eee. 


SO THAT SAW CUT IS 

iS NOT QUITE AS DEEP AS 
FINISHED GROOVE, TO 
ALLOW FOR FINISH 
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FORD V-8 MOTORS are easily hoisted 
out of the chassis with this lifting grip 
With manifold removed, the angle iron can 
be set in place as shown for a good, firm 
grip. The grip with the bent connecting 
rod is used to stand motors on end. 


CONNECTING ROD 


_ 3” ANGLE IRON 






BEND ROD ALMOST 
PARALLEL WITH 
ANGLE IRON 






CUT AWAY HERE 


‘7>\ 
SET STOP IN MITRE BOX / | 















n 
n 


KINKS 


WEATHERSTRIPPING the 
furring as shown, reduces heating 
bills and makes rooms more com- 
fortable. Bevel lower edge of fur- 
ring strip so it can be packed with 
insulation. When the baseboard 
shrinks, it stays airtight. 





FURRING 


MASONRY WALL 


CRACKS OUE TO POOR } | 
FIT OR SHRINKAGE 


PIPE BOWLS that 
come clogged may be cleaned 
while driving. Stiff wire held 
bv screw head in windshield 
| trick 


monuldine OES the 


be- 











ROLLED BLUEPRINTS can be con- 
veniently held by ordinary type pipe 
insulation fasteners. The fasteners are 
used as on the pipes. Simply tighten to 
size and fold back in usual way. 












VALVE GRINDING 
COmpouNO 


SCREWDRIVER 























IMPROVE SCREW 
DRIVERS for fine cabinet 
work by coating the tip with 
valve 
I his pre 


} 


grinding compound 


ventsscrewdriver from 


HPpoponye cus ymncl marrin rye 


































CURITER 


Add quaint beauty 
to a room with a 
corner cupboard. 


heey cupboards 
of this simple, for- 
mal design are to be 
found in many of the 
finest homes and muse- 
ums of the country. 
While some of the 
details may vary, the 
general pattern remains 
substantially the same. The front frame of 
the cupboard in the photograph is made of 
rich old walnut which was salvaged from a 
huge Victorian bed, bought in a junk shop 
for a dollar. The back is made of two ply- 
wood panels set into a 34” rabbet, mitered at 
the back corner and painted inside. The top 
cover and four of the shelves are made of 
clear pine and painted, but the shelf just 
above the doors is made of walnut in order 


Corner fastenings are turned into the wood from inside. Use screws of length 
indicated so ends won't come through exterior. Fasten plywood from outside. 





CUPBOARD 


BY NORBERT ENGELS 


to tie the walnut frame 
and painted interior to- 
gether. 

The main front frame 
is made of four boards 
68” long. Two of them 
are 414” wide (fluted on 
the shaper, or left plain) , 
and two are 3” wide. 
These are paired and mitered to form angles 
of 135° and are glued and held firmly by 
corner blocks as shown in detail. The strips 
which frame the door are mortised and ten- 
oned into place, as is the upper arch. Note 
direction of grain line on this arch. The 
shelves rest upon the corner blocks and are 
screwed in from the back panels. The shelves 
must be cut to fit inside the frame, and to 
meet at the back the triangular strip which 
is used to finish off the 
joint between the two 
back panels. This strip is 

















DETAIL OF CORNER 
CONSTRUCTION 


made of pine and is also 
painted. 

The assembly of the 
pediment is shown in de- 
tail. 

The main piece is 
made of 14” walnut or 
walnut-faced plywood, 
scrolled out to design and 
fitted on the top edges 
with walnut moulding. 
It is secured to the top 
cover with two all 
angle irons screwed in 
from the back. A small 
block with a dowel is 
screwed in from the 
front, the finial assem- 
bled on the dowel, and 
the angular shield glued 
onto the front to cover 
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Mechanix Illustrated 
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the screw heads. The walnut may be finished 
as desired and the interior painted any color 
to harmonize with it and other furnishings 
in the room. The cupboard in the photo- 
graph is enamelled ivory, inside and an 
tiqued with a mixture of burnt umber, lin 
seed oil, and turpentine. 

Cupboards of this type make an attractive 
addition to the furnishing of a room, and 
provide a convenient place to display deco- 
rative articles of china and glassware. The 
walnut finish is recommended as it is among 
the most popular for this particular article 
ot furniture. 

Other attractively grained woods may be 
substituted, however, if they happen to be 
on hand 
ventional, mav be added if desired 
the lathe turned finial 


Glass doors. while not strictly con 


Full dimensions of 


Dimensions of corner cupboard and ornamental details are shown in drawing below. 


DETAIL OF CORNER 
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are given in the drawing of the pediment 
assembly. Frequently it is possible to pur- 
chase the moulding shown, in ready made 
form. This is available at numerous lumber 
vards in a variety of forms, and in the ab- 
sence of a shaper may be adapted to use in 
the construction of the cupboard. 

With the exception of the lathe turned 
finial the entire cupboard can be construc ted 
with ordinary workshop hand tools. Follow 
the squared detail drawing in jigsawing the 
front main panel of the pediment assembly. 
[he exposed ends of the 114” moulding 
should be carefully finished and filled to 
take a smooth polish and blend with the 
finish of the rest of the cupboard’s. wood 
work. This is a particularly important item. 
as a poor finish on these details can spoil the 
appearance of the workmanship on the piec Cc 


Fit doors carefully. 
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Spicy Susan 
Build this attractive and 
useful little kitchen aid. 


BY CHARLES AND BERTRAM BROWNOLD 





Bend the heavy wire U's around pipe clamped to work 
bench or table. Be sure all are same size and shape. 





If disk is made as shown above, coping saw work is 
simplified. Turn plywood and reclamp as cut proceeds. 
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HE trim and attractive little Lazy Susan 

shown in the photos is very handy for 
holding such condiments, seasonings and 
spices as come in powdered or ground form. 
The revolving disk on which the spice con- 
tainers are compactly held makes it easy for 
the housewife to select the one she wants. 
Only scrap material is needed, and all of the 
easy operations can be performed with hand 
tools. 

Spicy Susan has two basic parts: the revolv- 
ing disk with its woven “wall” and the stand 
on which the disk revolves. The wall can be 
made by weaving any one of a number of 
different materials into inverted wire U's 
that are driven into the disk. Basket splint 
was used in the Spicy Susan illustrated, but 
gaily colored light cord, strips of plastic or 
light sheet metal, rope, tape, and ribbon are 
all suitable. Thin strips of wood can be 
ripped on a circular saw. As only a small 
quantity is needed the ripping can be done 
in a few minutes. Almost any wood will do 
but the close grained hardwoods are best. 
A little experimenting will determine the 
best thickness. 

Make the wire U's first because the distance 
between centers of their arms determines 
the diameter of the disk. This distance will 
vary slightly depending on the thickness of 
the wire used and on other factors. Wire 
from 14” to +4” is good. Cut eight pieces 
of the wire each 714” long. Set a piece of 1” 
or 114” pipe or broomstick in a vise or secure 
it to the work table in the manner shown. 
Balance the pieces of wire across the pipe 
or stick one at a time to find their center 
point and clamp them in place. Bend the 
ends of the wire down until the arms of the 
inverted U thus formed are parallel. Be 


After drilling holes to fit width of U's, drive them 
in with mallet. Holes must provide snug fit to hold. 


Mechanix Illustrated 
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With U's firmly in place begin weaving the wall 
through them. Strips should be thin enough to bend. 


sure that all of the completed U's will lie 
flat on a flat surface and if necessary trim the 
ends of some of them with a hacksaw so that 
all 16 arms are of equal length. Chamfei 
the ends slightly with a file to remove pos- 
sible burring left by the hacksaw, thus insu 
ing that they will enter well when driven 
into the disk. 

On a piece of paper draw eight straight 
lines crossing at a common point with all 
ingles equal. With the crossing point as a 
center, and using a compass, draw a number 
f parallel arcs, starting with a radius of 3” 
and increasing 14” for each arc. All the arcs 
should cross the same pair of adjacent 
straight lines. Using one of the wire U's, 
measure to find which arc crosses the lines 
at two points whose distance apart coincides 
with the distance between centers of the arms 
of the [ \gain using the compass. extend 
this are into a Continued on page 140) 





Dimension “X" is same as diameter of disk. Outer holes 
are for legs. inner one for the dowel center shaft. 
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Nail with head clipped off goes through hole at bottom 
end of dowel center shaft as shown in photo above. 
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Use tin shears to cut disks that open and close tops 
of spice shakers. Smooth cut edges with a fine file. 
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Disks are drilled so holes correspond to those in shaker 
tops. Letter the names on them with India ink. 














Body-Building 


Tools 


Pvt. Andy DiPerri received a shrapnel 
wound in his leg which caused a pero- 
neal nerve injury. By operating the 
treadle saw, ingeniously converted from 
an old sewing machine, his injury gets 
just the exercise the doctor ordered. 
Occupational therapist Blanche Maisel 
adjusts turnbuckle on treadle for dorsi- 
flexion (up and down movement) of ankle. 


Hand weaving strengthens muscles of fingers and 
hand of Pic. James Dyson's right arm, which suffered 
peripheral nerve injuries from shell fragment. In fore- 
ground, Pic. George McNally does cord knotting from 


overhead rack to get exercise for damaged spine. 


Wounded by shrapnel in left bicep, Pvt. Herbert 
Mathisen receives arm, wrist and finger action exer- 
cise by sanding with a specially designed and padded 
sanding block. In background, Cpl. Sal Milone is re- 
educating an arm tendon transplant by doing very 
fine scroll-saw work and sanding the intricate pattern. 
On table are sanding blocks for other hand injuries. 
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” MILITARY hospitals all over the coun- 
try, wounded GI's are learning to use 
their injured bodies by exercising them at 


tasks they enjoy doing. Fully equipped 
workshops, with tools completely made over 
and adapted to exercise injured ope of the 


anatomy, hum with activity as the veterans 





saw and hammer away, 
making bookshelves, jewel 
boxes, knick-knack shelves, 
etc. 

An important part of 
the occupational therapy 
program, these functional 
shops are under the juris- 
diction of occupational 
therapists, who are trained 
in adapting ordinary tools 
to fit and exercise specific 
types of injuries. Before 

GI comes to the shop, 
the surgeon in charge of 
his case discusses his in- 
juries with the occupa- 
tional therapists and pre- 
scribes the type of exer- 
cise best suited to restoring 
the injured member to its 
original, normal functions. 
Taking over from there, 
the occupational thera- 
pists adapt some tool in 
[Continued on page 138] 








Damaged sciatic nerve in leg of Cpl. Mortimer Eanglander is exer- 
cised by a treadle-operated wood lathe and sander attachment. 


Another sanding device is a horizontal bar with block 

attached. This provides elbow motion exercise, pre- Knee and ankle of Pic. Vito DeCarolis, ripped by land 
scribed in cases of joint fracture. Pvt. William Beaupre, mine fragment, are helped back to normal by bicycle 
wounded in Germany, wields bar in picture below. driven metal turning lathe, with various attachments. 
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NON SLIP HAMMER HANDLES can be easily 
made from the ordinary variety by the method 
shown. Cut disks from sole leather scraps. ‘Turn the 
shank of the hammer handle on the lathe. Mount 
it off-center to turn to oval shape. Turn once on 
each of two centers. Drill leather disks to fit 
snugly. Glue in place and plane and sand to finish 


WINDOW GUARDS to prevent children from 
falling from open windows can be made quickly 
and economically from standard size dowels and 
cheap lumber as shown. The hinges make it easy 
for adults to open the guard for window cleaning, 
etc. Paint it to match the window frame 


























PACKAGE HANDLES 
of the type illustrated may 
be made into a convenient 
clip to hold papers by 
drilling and slitting care- 


fully as shown. ounces of silica gel. 
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SALT SHAKERS can 
be kept free Howing in 
humid weather if they 
are kept in a coffee can 
containing threeor fou 


ALARM CLOCKS can be 
kept from toppling from table 
or shelf by means of 8” x 10” 
wood base shown. Key holds 
the clock to an angle tron 
screwed to base block. 


Mechanix Illustrated 
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LIN TYPE COPYING is often made dith- 
cult by a sort of surface scum and by 
scratches. A good copying job can be done, 
however, if the tintype is rubbed lightly with 
vaseline. The tintype then appears brilliant. 
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WINDOW BLIND. 
SPRING 
+-+-+-1___J FIXED 


MOVABLE 
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COLOR ON KEY TO MATCH & ey 

COLOR PATCH ON LOCK Ne mt 





KEYS can be identified 
with the locks they fit if a 
dot of colored paint is 
placed on lock and corre- 
sponding key, one color for 
each lock. 
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PULVERIZED SEALING 
WAX IN SHAKER 


POWDERED sealing 
wax shaken on to a sur- 
face through a stencil 
can be fixed to the sur- 


tric heater on it. 


HOME MOVIE TITLES can be written 
in ink on the outside of the film cans by this 
method. Coat surface of can with film ce- 
ment where title is to go. When dry, ink 
on title. Second cement coat protects the ink. 
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DOGS can help keep their coats in good 
condition with the aid of this device. The 
frame is attached to the entrance to the dog 
house or kennel, or to the “dog door” if one 
is built into the rear entrance of the home. 
The frame illustrated was designed for the 
use of cockers in a large kennel, but may 
be adapted to other small dogs by simply 
varying the dimensions slightly. In passing 
through the frame, the dog automatically 
brushes its coat, removing dirt and dead 
hair. As dogs usually go in and out of their 
kennel or doghouse quite a few times daily, 
this brush attachment on the door improves 
their coats considerably. 
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RAZOR BLADE PLACED “| 


IN IN FOLDED BLOTTER 
TH TO PREVENT RUST 
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RAZOR blades may be 
quickly and safely dried 
with a small folded blot- 
ter, as shown. It is absorb- 
face by focusing an elec- ent and durable. Oiled 


blotter prevents rust. 
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A sailboat race can be great sport or 
a great mess—depending on how well 
it’s plotted and organized. Here are 


suggestions by an old hand at the biz. 


BY WILLIAM F. CROSBY 


j pew most successtul sailboat races are 
organized and sailed for the benefit of 
the skippers. It is the one sport in which 
the spectator is not considered and a great 
many of the biggest regattas are held fan 
away from shore solely with the idea of 
making the race a fair test of skill and not 
a matter of knowing all the little slants and 
vagaries of winds and currents along the 
shore. Sailboat races are to be won by fail 
sailing and superior seamanship and the 
idea is to give the visitors every possible 
chance at tair sailing 

Most clubs and race commiitices, of Course 
prefer to hold their races where the non 
boating members and their guests may sec 
everything that goes on and when this hap 
pens you may be pretty sure that the skippers 
and their crews are the goats. In Fig. 1 we 
have a typical case in which the vacht club 
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has a dock out into the water with the 
committee perched on the end and with a 
starting line to a mark located somewhere 
offshore anywhere up to several hundred 
vards. If all races were held parallel to the 
shore line this arrangement would be en 
tirely satisfactory but, unlike power boai 
races, most sailboat regattas are held around 
triangular courses. With a starting line as 
shown in Fig. 1, it is apparent that the first 
and second marks will be located somewhere 
off shore about as indicated in the dotted 
lines. It will be apparent at once to evers 
skipper in the race that the shortest distance 
to the first mark will therefore be from a 
point as close to the starting marker as pos 
sible This means that all the boats will 
start at the far end of the line—all jammed 
up at the point marked X—and with a very 
good chance for protests, fouls and plenty 
of bad language. It will also mean that they 
will probably be so far away from the com 
mittee that one or more boats may take 
advantage of the distance and try to beat 
the starting gun. Chances are that if they 
do the race committee will never be abl 
to recall them and possibly not even see 
them. 

With a similar finish line it will also be 
obvious to every skipper that the mark end 


Mechanix Illustrated 
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ot the line will be much closer to the second 
course buoy than the other.end and as a 
result every boat will finish far off shore and 
in the case of a close finish the committee 
may be in no position to judge which boat 
was ahead. 

Taken all in all, that type of starting line 
is decidedly bad, yet a great many clubs and 
racing fleets all over the country continue 
to use it and probably wonder why there is 
not more interest in their races. 

In Fig. 2, we have another horrible ex- 
ample. The direction to the first marker is 
shown by the arrow, yet committees will 
anchor a boat, pick out some mark ashore 
or afloat and start a race regardless of the 
first course. At any of the three starting 
lines marked with an X, it is apparent that 
the boats must start just as close to the com- 
mittee boat as possible or be hopelessly out- 
classed. Every foot they are away from the 
stern of the committee boat means one more 
foot they must sail to reach the first mark. 
Ihe line on the left hand side is marked 
“best line” but it is still far from ideal be- 
cause the boats closest to the committee will 
again have an advantage. Fouls and pro- 
tests can happen on any one of these lines 





lestants might get jammed up against the 
committee boat and ram it, thus causing the 
owner to immediately swear to never again 
allow his boat to be used by the committee. 
In one case that we recall, nine good-sized 
keel yachts rammed a handsome 100-foot 
yacht used as a committee boat and did a 
considerable amount of damage. 

In Fig. 3 we have somewhat the way it 
should be done. Here the committee boat 
is outside of the course altogether and if any- 
thing is going to be rammed, its going to be 
the starung buoy. Ramming, incidentally, 
means instant disqualification. 

In this sketch, you will note that the start- 
ing line is laid out at right angles to the 
direction of the wind, thus making the first 
leg of the race a dead beat to windward—a 
test for any skipper and crew. A windward 
start should always be used if it is possible 
as it tends to open up the fleet and prevent 
jamming at the first turning mark. This 
starting line is laid out as closely as possible 
to the arrangement shown in Fig. 4. A racing 
boat may start at [Continued on page 144] 
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.. handsome antique combination 
desk and bookcase can be duplicated by 
he amateur craftsman without going into 
any intricate cabinet work. The scroll sawed 
brackets are simply made and the only moi 
tising is in the door frames and drawer bot 
tom 1 he trellis is painted directly on the 


glass by using scotch tape to achieve straight 


narrow lines. Cleats are used to assemblh 


the cabinet, all screws being on the inside 


except those screwed through the plywood 
back into the shelves 
QO)! course, a piece of this character should 


be made of hardwood, such as walnut, ma 


hogany, maple or even stained oak I he 
wide pieces ‘orming the upper back, top and 
sides are built up ol random widths glued 
edyve to edge \ dark tone is desirable in 


_ 


the finish, and the trellis on glass should 






































BY HI SIBLEY 


hatmionize with the rest of the asscmibls 

fhe cabinet is equipped with one shell 
behind the doors and a drawer above sup 
ported by another shelf. Hinged at the bot 
tom, the tront of the drawer swings down 
permitting the writing slide to be drawn 


lorward tor use, the latter having compart 


ments lor stamps, ink bottle, envelopes and 
stationery This slide is built up ol pieces 
vlued edge to edge and rides between rails 
on the sides of the drawer. It is at a con 
venient height from the floor, and can be 
removed entirely for use elsewhere, or to 
adapt the drawer to other purposes 

General dimensions are given in Fig. | 
with a view of the writing slide and drawe: 
pulled out. Hexagon glass drawer-pulls are 
available at hardware stores, but it is not 
likely that a brass trellis, as on the original 
antique, is available; hence the painted sub- 
StILULE 

In Fig. 2 is shown the scroll sawed brackets 
and le Zs \ll are assembled with dowels, 
except the lower end of the large “S” which 
is screwed to the top of the cabinet, counte) 


sunk and plugged over. The legs are tapered 

trom 154” at top to 114” at the bottom. 
Assembly is illustrated in Fig. 3, the 

broken-away portion showing how the cleats 


, 


are installed. These are of 34’ square in 
section with all screws on the inside. ‘The 
plywood back is [Continued on page 140 
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A new electrically lighted wall plug has been 
announced by Associated Projects Co., Colum- 
bus, Ohio, It consists of a combination cord 
cap, convenience outlet and safety pilot, en- 
cased in a plastic housing that plugs into any 
ordinary outlet. A tiny bulb inside the housing 
emits a soft glow through the front of the unit. 


7. 
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Used like a pencil, a new electric 
marker made by Ideal Commutator 
Dresser Co., Sycamore, IIL, will mark 
anything, even glass. 
Operating like a small 
electric hammer, the 
10 oz. marker delivers 
7.200 cutting strokes 
per minute. 


—- 








Home workshoppers who own a drill press will be in- 
terested in a new attachment now being produced by H. R. 
Greene, South Bend, Ind. The attachment converts a drill 
press into a jig saw or filing machine and can be installed 
or removed in 3 minutes. As a jig saw it will handle wood 
up to l-inch thickness or sheet metal. Fits any drill press. 





Counterbores of a new design adjustable to .001” over 
a range of approximately 1/32”, known as PML 
Counterbores are being marketed by the Precision 
Mechanical Laboratory, New York, N. Y. The counter- 
bores can be run either right or left hand. The adjust- 
able feature permits the bit to be reset even after 
many grindings, to the desired recess size, retaining 
tolerances on standard and non-standard diameters. 


Postwar truckdrivers 
are going to spin 
along in solid com- 
fort as a result of 
a new shock-absorb- 


\} ing seat developed 

\ \ i wa by the Monroe Auto 
\ > eee Equipment Co., Chi- 
 - ns 


cago, Ill. By reliev- 
ing fatigue, the seat 
will lessen danger 
of drivers falling 
asleep at the wheel. 
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Yo. LL ically chjoy leatiiing plastic 


this new, interesting way! For you'll 
actually make beauutul, usetul plastics 
articles during yout ¢ study train 
ing with Plastics Industries Technical 


Instutute 


NOW'S YOUR OPPORTUNITY Yes. th 


exciting age of plastics is here! De 
mands of war have caused phenomenal 
growth in the plastics industry 
creating exceptiona ipportunities fr 
those who kn plastic If you are 
a person with an cye to the future, you 
wont remai m the itside looking 
in y itl Want chuice position in 
the growing, expanding plastics field 
or a plastics business of your own 


WE SUPPLY MATERIALS For your 
interesting af practical work with 
plastics, we supply handsome, colorful 
transparent rods, sheets and tubes of 


plasucs from which you make useful 
attractive creations. You saw, cement 
machine, buff, form, dye, decorate, cast 
and laminate various types of plastics 


Dept. M'5-10.122E 
Dept M'5.10 221 N. La Salie,Chicago 1 


START YOUR OWN BUSINESS 


PLASTICS | 


Hew - Profitable Qudustry/ 


SPECIAL RATES FOR SERVICE MEN 











MAKE PRODUCTS 
LIKE THESE 


You alu design your own plastics 
rticies levclop your wii ideas — 


— ss your originality Earn money 
while lear 


A COMPLETE ‘COURSE This practical 
' 

training in plastics fabrication is only 
une part ot the Plastics Institute home 
study course. In addition, you learn 
about the many types of plastics, their 
manufacture, characteristics, properties 


and uses intensive Coverage of mold 
Ing and mold design tesungs and cost 
analysis—everything to help prepare 

t in pla stics 


START YOUR FUTURE TODAY Mai! 
he coupon below ! We will send 
you an interesting peeled free book: oe / 


let with valealie information about 
plastics. We'll tell you how, at small 
cost, you can prepare for a future in 
this important industry while carryin 
on your present work. Don’t put it off, 
Clip the coupon and mail it today! 


VETERANS: ASK ABOUT G.I. TRAINING 


42nd St., New York 17 
Dept.M/S-10. 1601 S. Western, Los Angeles 6 








Plastics Industries Technical Institute ma 
221 N. La Salle St., Dept. MI5-10, Chicago 1 


Gentlen PI 


Name 
Street 
City 


| me 

| nN your training program. | 
| 
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INDUSTRIES TECHNICAL INSTITUTE 


stand there is lutely sbligatior 










Enve pe of 
ny Pustcard 


hlet Ww P d information 





Occupation a ee OO ROn @ a wi 
Age Send F itt 
neti oti en or t oday 








FIRST PRIZE ($10.00): Artist and 
Model, by Keith W. Jones, Villa Park, 
Ill.; taken with a Zeiss 34%x4% on 
Superpan Supreme film. SECOND 
PRIZE ($5.00): The Ozzard of Whiz, by 
Eric Wahleen, Everett, Wash.; Ko- 
relle | camera on Plus X film. THIRD 
PRIZE ($4.00): Manhattan Tapestry. 
by Ed Wilson, Brooklyn. N. Y.; taken 
with an Ideal B Tessar {4.5 on Tri-X 
film. FOURTH PRIZE ($3.00): Irish 
Laughter. by Ed Gordon, San Jose, 
Calif.; taken with a Speed Graphic 
on Super Pan Press, type B. 


Se aa «Artist ond Model 
2nd PRIZE The Ozzard of Whiz 





Submit contest prints unmounted—no larger than 8x!0 
inches. With each print list camera, film, lens opening 
and shutter speed, illumination, and developer. Write 
your NAME and ADDRESS on the back of each print 
and wrap securely with cardboard or corrugated 
stiffeners. ENCLOSE POSTAGE for the return of 
unused prints. Published prints cannot be returned. 
Judges are MI editors. In case of a tie, duplicate prizes 
will be awarded. Address: Photography Editor, 
MECHANIX ILLUSTRATED, 150! Broadway, New York 
18, New York. 





























convenience for a roll film camera. 


OR the shutter-bug who derives the tull 
measure of pleasure from his hobby by 
doing his own developing, printing and en- 
larging, a filmpack is no doubt the most 
convenient form of film containe) It en- 
ables him to remove any exposed film when 
desired without having to wait until all films 
are exposed lf he wishes to shoot a few 
pictures, and develop 


Provides visual focusing and filmpack 





Completed filmpack back. 
Folding hood shields the 
focusing screen from light and when 
closed protects ground glass from damage. 


it isn’t too difficult to make one which will 
serve until a more refined one can be bought. 

It is assumed that the camera is one which 
can be focused, i.e.; it has a distance scale and 
is not one of those fixed focus affairs. While 
we are about it, we may as well make our 





them immediately he 
can do so, whereas in 


HOOD- FRAME AND HOOD 











the case of a roll film r a =ieeest-] 2. COMPRESSOR AND GROUND GLASS FRAME. 
he has to wait until [= ————— SSS | 3. ADAPTER AND SPRING-FRAME 

the whole roll is ex || | @ CAMERA 

posed Otten the last ‘ine 


few exposures are 
made for no othe 
reason than to finish 
the roll which, of 
course, is wastelul 
So, because it is true, 








let us say that a film 





pack is most conveni 
ent and economical 
Often too, in these 
days of shortages, it 
seems that it is easier 
to obtain filmpacks 
of sheet film than 
roll film. 

For some cameras 
under normal condi 
tions, adapters are 
available to replac« 
roll film backs to per 
mit use of filmpacks 








However, restrictions 














being what they ar« 
today it iS doubtful 
that any such adapt 




















ers can be found, but 


~ - 6" 





SIDE VIEW 


_ 
4) 2% 
END VIEW 
FIGURE. |. 





GROUND GLASS 


of a now obsolete type, 
but for all practical 























(GROUND GLASS) 


A. SPRING-BACK IN FOCUSING POSITION 








FIGURE.2 


= 





(FILM) 
B.SPRING-BACK WITH PACK 
HOLDER INSERTED 


SEE FIGURE | FOR DIMENSIONS 
AND CROSS-SECTION SHAPES 
OF FRAME MEMBERS 


ADAPTER AN 
SPRING FRAME 


— purposes could be con- 
a - 4 i = 
i sidered as being 4 x 5. 
@ =|] The adapter was there- 
a ===} fore designed to take 
} {> 4 a standard 4 x 5 film- 
CAMERA | : 
Y , pack, and the dimen- 
ae = Ap . . 
FOCAL PLANE U7” FOCAL PLANE sionsare shown 


FILM-PACK HOLOER ‘ 
accordingly. You will, 


of course, make your 
dimensions to fit the 
filmpack suitable for 
your camera. If your 
camera takes 214x314” 
roll film, for’ instance, 
buy a filmpack this 
size and use it for your 


O-FRAME AND HOOD basic dimensions, mak- 
ing thesame tolerances 
as were made for the 
tx 5 filmpack. 

COMPRESSOR AND GROUND: | The complete 
ASS FRAME 


adapter consists of two 
major units; the spring 
back adapter itself and 
the filmpack holder. 
The spring back is 
made up of three main 
parts: 1—the hood 
frame with hood, 2— 
the compressor and 
ground-glass frame, 


w 








adapter so that it will provide a means of 
focusing visually as well as provide for use 
of a filmpack. In this way we can combine 
these two very desirable features. 

In building the adapter the first considera- 
tion is the size of the filmpack since most 
other dimensions depend on this. The 
camera for which the adapter here illus- 
trated was constructed is 
a Kodak purchased prior 
to 1914. It was poy 
with a back for roll films 
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Leit: 
Center: 


and 3—the adapter or 
spring frame. Figure | illustrates in plan 
and elevation with all dimensions, the spring 
back adapter. The side and end elevation 
drawings are half-sectioned to indicate the 
shapes of the frame members. In Figure 2 


an “exploded” perspective is used to show 
the relation of parts. The half-section draw- 


ings A and B figure 2 show respectively the 





The filmpack rests on the rabbet within the holder. 
Holder is now loaded and retaining slide in place. 
Right; Light-tight slide over filmpack partially withdrawn. 


Mechanix Illustrated 
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ed 











To make exposure of film, light-tight slide is pulled 
out as with regular, manufactured filmpack adapters. 


pesition of the compressor or ground-glass 
frame with film holder removed, and the 
yosition of the film when the film holder is 
inserted. Obviously it is essential that the 
ground-glass while focusing must be in the 
same plane as the film will occupy when the 
exposure is being made, and this is of prime 
consideration in determination «f all thick- 
ness dimensions of the various pacts making 
up the whole unit. The dimezsions shown 
in figure 1 will accom- 


3 is made with a rabbet on which the film- 
pack rests thus forming a simple effective 
light trap. A groove at the top of the sides 
and left end of the frame takes the slide, 
pc. 2, figure 3, which holds the pack tightly 
in place against the rabbet on which it rests, 
as well as excluding light from this side of 
the holder. The photo figure 4A shows how 
the filmpack fits into the frame and rests on 
the rabbet. In figure 4B the pack is in place; 
in hgure 4C the retaining slide is inserted. 
As it is necessary to remove the holder from 
the camera when focusing, a means of ex- 
cluding light from the front of the holder 
must be provided. That is the purpose of 
the groove in the lower inside edges of the 
rabbet which takes the slide, pc. 3 figure 3. 
The right end of the frame, it will be seen 
from section A-A figure 3, is so formed that 
it provides a rabbet for the business end of 
the filmpack, and is made in two parts faced 
with felt to make a light tight slot for the 
slide pc. 3. Figure 4D is a front view of the 
holder with this [Continued on page 142] 





plish this requirement 
providing you adhere - 
to the dimensions , ee 
shown in figure 3 in 
constructing the film- 
pack holder. Any de- 
viations must be 
compensated forin the 
spring back unit. This 
is emphasized so that 
accuracy of focus will 
result as the depth of 
focus is never very 
ereat and we want 
maximum definition 
in our negatives. 


Construction 


The filmpack holder 
should be made first. 
Details of construction 
are illustrated in fig- 
ure 3. The _ holder 
must of course be light 
tight. Fortunately 
light travels in a 
straight line and can 
get around corners 
only by reflection 
which makes our prob- 
lem quite simple. The 
frame, Piece 1, figure 
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Chapter 31|—Aerobatics 


definite rules for the civilian pilot to fol 


low should he desire to fly acrobatically, 
T SOME time in their fixing experience 


ml for safetv’s sake, follow them! 

all pilots are seized Private and commet 
vith the desire to experi- ee . cial pilots may perform 
nee the thrill of aerial > i ~ es acrobatics, but never for 
acrobatics. Too fre Pi ~~ hire except in the case of 
quently in so doing, the / an instructor demonstrat 
impose severe loads on Fs \ ing to a student. Passen 
their aircraft structures / ‘ gers may be carried but 
ind often their attempts \ 


each, including the pilot, 
must wear a parachute 
which has been packed 
within the preceding 60 
days by a licensed me 
chanic with a parachute 


end tragically 


_ 


Phe military pilots 
: The loop is a simple maneuver 


receive tru mii : . 
cceive instruction in which every pilot can perform 


aerobatics (the term fre 


/ 

f 

/ 

i 

f 

{ 

f 

quently used to describe Ny 


Fe ee ee 


acrial acrobatics) as part ‘ rigger’srating. Such flight 
of their flight training. \ 7 mav not be conducted 
for in actual combat they \ within a Control Zone 
have to know every trick + over a congested area, o1 
/ . 
in the book to outwit * / over or within 1.000 ft 
their adversarics. Th . yf of any airport. The ceil- 
(. \. A. has established \. / ing must be at least 3.000 
“ sr 
*’ s 
>. *e, ? 
De, ~ a 


\/ 


Pictures at bottom of these pages show execution of a slow roll. Aileron in direction of roll is used with 
pressure on rudder pedal on same side. At 45° bank. stick is eased forward and rudder pressure reduced— 











ft., the visibility 3 miles, and all maneuvers 
must terminate at an altitude of at least 
1,500 ft. 

Your lightplane will take you through 
simple aerobatics safely, such as spins, loops, 
wingovers, etc., but don’t try to force it intoa 
snap roll unless you know definitely that it 
is built to stand the gaff. And don’t attempt 
these maneuvers on your own; make sure that 
a competent instructor takes you through the 
paces first. 

Here are some of the most popular acro- 
batic maneuvers and the method of perform- 
ing them: 

The spin is one which even the student 
pilot must know about before he gets his cer- 
tificate. The word is used to refer to a 
maneuver in which the plane noses down- 
ward and revolves about a vertical axis. 
Most planes will recover of their own accord 
if the controls are released and they are left 
to themselves. To enter a spin, the nose of 
the plane is brought high to a stalling posi- 
tion, the throttle is closed and, with the stick 
held back, the rudder pedal is pressed on 
the side in which it is desired to spin. To 
recover after a turn or two, relax pressure on 
the pedal or depress the opposite pedal 
slightly and return the stick to neutral. This 
will result in a steep dive which can be 
leveled off by holding back the stick slightly. 

The /oop is a required Army and Navy 
maneuver. To perform it, dive the ship 
slightly to pick up speed without changing 
the throttle setting from cruising. At the 
maximum r.p.m., apply backward pressure 
on the stick, holding the flight path vertical 
with the rudder, and apply the throttle as 
engine speed begins to ion when the plane 
climbs. After the top of the loop has been 
passed, close the throttle and hold the stick 


—Then pressure is applied on opposite rudder pedal with stick held forward to hold up nose during inverted 
position. As plane swings through opposite vertical bank, pressure is transferred to original rudder pedal. 


Spin is maneuver 
which every pilot 
must know. Majority s 
of light planes re- 4 
cover by themselves. 


back until the plane ap- 
proaches level flight once 
more. If sufficient speed has 


not been attained in the pre- 
liminary dive, a stall at the 
top of the loop may occur. 
Avoid picking up too much 
speed in the recovering dive. 

The wingover, a Navy ma- 
neuver, is a climbing turn 
followed by a diving turn. 
To execute it, fly into the 
wind along a landmark at 
cruising speed. Then make a 
steep climbing turn in the 
desired direction until a ver- 
tical bank is reached on a 
course at 90° to the original. 
Nose the plane downward by 
increased pressure on the low 
rudder pedal, hold the stick 
back, and when almost on a 
course opposite to the origi- 
nal, ease the stick forward 
and press backward once 
more to resume level flight. 
At the peak of the turn, flying 
speed drops quickly, and the 
pilot must be alert to avoid 
a stall at this point. 

The snap-roll, an Army 
and Navy maneuver, is in 
reality a horizontal power 
spin, and can usually be per- 
formed with action of the 















































elevator and rudder alone, only slight move 
ment of the ailerons being necessary. Pick 
a spot on the earth and head the plane for it, 
and then put the plane into a slight climb 
at a speed slightly below cruising. Push the 
rudder on the side in which it is desired to 
roll, at the same time pulling the stick back 
hard and applying the aileron on the same 
side as the rudder. When the plane begins 
to roll, open the throttle all the way. Re- 
covery is started when the three-quarters 
mark of the roll has been reached, and is 
accomplished simply by using opposite rud 
der and moving the stick forward, with neu- 
tralization of the ailerons. The danger in 
this maneuver Is too abrupt use of the con- 
trols which might cause structural damage 

The Immelman turn, named alter a fa- 
mous German ace of World War I is a 180 
change of direction consisting of a half-loop 
with a half-roll at the top 
the pilot dives slightly with full throttle. 
then pulls backward on the stick and enters 
a loop as previously described. Near the top 




































lo execute it, 


of the loop, the stick is moved forward 
slightly to keep the nose up, and at the top, 
full aileron is used in the direction in which 
the roll is to be made, 
to keep the nose straight 


and opposite rudder 
\s the ship ap- 


proaches level flight, the stick is returned to 
neutral and the ailerons are equalized he 
entering sper 1 fev his maneuver woe wey 
- Sag 
Cone 
yP 
CoN, -, 
me 
F Oo 
4 , 
y 
a a Se 
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Snap roll is maneuver to be performed only by 


planes with sufficiently high safety factors. 








than that required for a loop, since sufficient 
speed must remain at the top of the loop to 
execute the half-roll. 

Stull other fancy gyrations through which 
our combat airmen put their planes are: the 
falling leaf in which the aircraft slips down 
ward first on one side and then on the other 
just as a leaf flutters earthward from a tree 
the loop with a quarte 
90° change in direction, resembling an Im 
melman except that the recovery is made to 


roll PECOUVOCVY for a 


one side instead of on a course Opposite to 
the original; the vertical reverse consisting 
of a vertical bank in one direction, a half 
roll and then a vertical bank in the opposite 
direction: the Cuban-8&. three q'arters ol a 
normal loop, a half-roll, another three quar 
ter loop and hall-roll: and the 
spiit-S with a half-roll to get down 


and a downward 


another 
upside 
recovery rese mblineg thre 


last part of a normal loop 





The School Shop aviation lessons are being 
published in book form titled HERE'S HOW TO 
FLY; it's a book you'll need if you are planning 
to do any flying. 

There are 21 chapters and over 200 illustrations 
covering history, aerodynamics, navigation, mete- 
orology, engines, load factors and parachutes, 
and a special chapter of 200 multiple-choice 
questions and answers like those used on C.A.A 
Private Pilot Examinations. The price is $2.50 
Copies may be obtained by writing to the Avia- 
tion Editor of MECHANIX ILLUSTRATED. Make 
check or money order payable to the publishers 
Due Sloan and Pearce. of New York. 














Wingover, shown at left, is well within 
scope of lightplane and is extremely sctfe 
maneuver. It consists of a climbing and 
then diving turn to reverse direction. 


Immelman turn was named after famous 
German ace of first war. It is a half-loop 
+7 with half-roll, accomplishing complete 
\ change of direction. altitude increase 


Tliustrated 


Mechanix 





















HAT BRAKE JOB may have turned 

out to be a failure merely because you 
forgot to replace the grease retainers. Lubri- 
cant has worked into at least one of the 
drums. Replace the retainers immediately 
and change any of the brake shoes that are 
found to be greasy. You won't need to re- 
place all the linings. 

NOJSY OIL LINES often are confused 
with mechanical motor noises. Listen care- 
fully with a rod, tracing it along all exposed 
oil lines, including the pressure relief valve. 
Fig. 1. 

TWO AMPERES ARE ENOUGH of a 
margin of charging to keep the battery up 
to par, provided there are not too many cold 
starts and short runs. That is, if the lights 


BY FREDERICK C. RUSSELL 





Your car needs careful attention, particularily 
during wartime. If you have a problem with 
your car, ask Mr. Russell. Just send stamped, 
self-addressed envelope to him at Mechanix 
Illustrated, 1501 Broadway, New York 18, N. Y. 
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and other accessories are in use, and the am- 
meter shows as little as two amperes charge, 
the chances are that the battery won't run 
down. Anything less than this calls for 
immediate attention to the generator 
brushes, belt drive or regulation system. 

HEALTHY IGNITION isn’t possible 
with high tension wires that do not fit 
tightly into the distributor cap. Examine 
this unit in a good light and you may be 
surprised at the condition of its contacts. 
Some owners pour a little hot paraffin 
around the wires to seal against moisture. 
Fig. 2. 

NEED A NEW CARTRIDGE for the oil 
filter? One way to tell is to let a sample of 
oil drip from the dip stick to a clean loenee. 

[Continued on next page] 










If a grayish center appears on 
the blotter when the oil spreads 
out it’s a tip that the oil is dirty 
and the present cartridge has 
reached its limit. 

OUT OF LINE rear wheels, 
in the case of a car owned by 
].M.C., were the result of a 
collision. A check-up revealed 
that the housing and rear axles 
were bent. It was necessary to 
replace the axles but the hous- 
ing was cold straightened. 

“FRICTION LAG” may be 
a new one to you but it is simpls 
the difference between the nor- 
mal resting position of the car's front end 
and its abnormal position after it is raised 
up by its bumper and allowed to settle back. 
You can measure this distance by 
vardstick in a vertical position and marking 
the car’s normal position at some point on 
the radiator grille. If the lag is more than a 
half inch the front end mav be binding on 
the shock absorbers may not be working 
properly. Fig. 3. 

GEARS SLIP OUT for various reasons 
but when this occurred following replace 
ment of the clutch plate on Wm. J. L.'s cai 
the trouble was correctly diagnosed as mis 
alignment between the clutch and transmis 
sion units. Realigning them was a matter of 
loosening the bolts and retightening svstem 
atically with a tension wrench. 

INDEPENDENT FRONT WHEEL 
SUSPENSION is so universal many owners 
have forgotten that the main advantages in 
such design is to prevent the opposite wheel 
from being unduly affected when the other 
goes over a bump or into a hole. Here is 
one wheel up on the curb while the opposite 


holding 








wheel is in its normal position. Fig. 4. 
BRAKES THAT JAM may seem to be 
cause for concern but they are a plain hint 
that the rubber cups of one of the brake 
pistons are too soft. This, in turn, ts proof 
that the wrong kind of fluid has been used 
in the svstem. Extruding of rubber between 
the brake pistons and cylinder walls, or even 
in the holes of the master cylinder’s piston, 
will also cause jamming. 

ERRATIC IGNITION 
traced to wear on the “track” on which ball 
bearings of the distributor body ride when 
the latter moves through the arc that repre- 
sents automatic advancing and retarding of 
the spark. Recliners are available to correct 
for such wear, or the high and low spots of 
the ball track can be removed with the aid 
of a special regrooving tool. 

BEFORE COOL WEATHER brings on 
starting trouble be sure to see that all the in 
take manifold nuts are tight 
around the manifold will allow ” to enter 
and lean out the a Ne Fig. ! 

LOOSE WHEEL [Continued on pag re 132 
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All through this war, thousands of letters 
have been pouring in from our fighting 
men on all fronts. In every instance, the 
letters tell how Harley-Davidsons stand 
up under severest conditions of heat, cold, 
mud, rain and snow. Always, the letters 
end something like this—“Want to get 
this war over quickly and get back to 
those good old motorcycling days. A new 


_ 


HARLEY-DAVIDSON MOTOR CO 
Please send at once free copy of 24-pag 


torcyc actiom = pictures anc 


MPANY, Dept. MI, Milwaukee 1, Wis. 


nthus 





Harley-Davidson will be my first buy.” 
Okay, fellows. The new Harley-Davidsons 
will be ready soon after the shooting is 
over. And you can count on it that they 
will have the same stamina, rugged con- 
struction and dependability that made 
them World Champions before the war 
— world beaters during the war. 






Magazine, 
ing stories. 
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im) @ Marlin Rifles are being made again! 
Quantities limited by government re- 
striction, but several thousand sports- 
men will soon own brand new Mar- 
lins...the best in 75 years. Honest 
guns—safe, accurate, long-lived. 
Built to standards that made the name 
famous, with war-improved skills. 













Model 39-A 


By many considered the 
world’s best all-around 
light rifte, .22 cal., 

lever action, 
25 shots. 
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If you’re lucky enough to 
get a new Marlin, treat it 
well. It will repay your care 
with many long years of 


service, 
US a" 


Bn, Ca v go 


Lifer y 


Marlin 


FIREARMS COMPANY 


New Haven, Conn, 











Make “Homework” Attractive 





[Continued from page 95] 
between the posts; two on one side and three on 
the other and reversed at the other end. The 
clothes posts are painted blue. A small bench set 
nearby is both ornamental and handy as a clothes 
basket stand. It is made entirely from 1” surfaced 
boards. The legs are cut 15” long 8” at the tops 
and curved down to 4” at the feet. These are nailed 
outside and 4” from each end of two stringers each 
4”x36”". Two braces are cut 4”x12” and nailed be- 
tween stringers at the position of the legs. Two 8” 
boards, each 36” long, nailed side by side form the 
The top of the seat and the stringers are 
painted yellow; the edge of the seat and the legs, 


seat. 


blue. Close to the bench is what appears to be a 
rather large bird house perched at the top of a 
1”x6” post ornamented with 3” holes equally 


spaced up and down. This small house has a re- 
movable roof and conveniently houses clothespins 
The floor is 9”x9” cut from *4” stock. The front and 
back are cut from !4” material and nailed to the 
floor and sides which slant at a 30 

4”x9” stock. The little 
senting the perch is cut from 1” stock and nailed 
to the front. Cleats are nailed on either side of 
the post and the floor of the house is nailed down. 


angle and are 


also of 34” block repre- 


The roof has a 30° pitch and is made from two 
sections, each 8°4”xl1l” cut from 2” material. 
A Din ular cleat is nailed under the peak and 


a 2”x3”x114” block is nailed on to suggest a chim- 
ney and serve as a handle. The roof, post, and 
perch are painted blue, the side walls, chimney 
and the inside edge of the circles cut in the post 
are painted yellow. 

Here is another idea along the same line. Four 
4”x4” posts are set in concrete, two at each end 
of the lines. Four 1”x6” boards each 6’ long are 
rounded at the ends, scalloped on one edge, and 
four holes drilled in each for the clothes lines to 
pass through. One of these boards, scalloped side 
down, is nailed on each side of the posts at the 
top. The posts and cross-bars are painted white 
Wide benches are then built between the posts 
at each end of the clothes line. 


- Keep It Rolling! _ 


[Continued from page 130] 
BEARINGS cause shimmy. But why? To under- 
stand this it is necessary to picture the changes 
in wheel camber, where bearings are loose or 
worn. Front wheels are “dished” with respect to 
the road surface and are not exactly perpendicular 
to it. This is known as wheel camber. It must be 
accurately set for each make and model, and 
should not vary. 

BETTER STEERING is possible on older cars 
by disconnecting the Pitman arm and adjusting 
the gear for a new high spot. A puller may be 
needed to remove the arm. Fig. 6. 


Alaska produces more than one-half the canned 
salmon of the world. 
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Circular Slide Rule 





[Continued from page 100] 
numbers given in the list have been located and 


marked on the card, remove the 





master pat- 


tern leaving the pin in the center of the card 

w the steel rule to butt against. Use a hard 
per cil f equently | rpene d and draw a line 
from t 11- rk towards C, stopping °4” inside 





circle. Treat all the whole numbers up to 50 
in O, which 
the center. The 
have the line inside 

the whole numbers 


the same way except those endin 
ild be taken right throu 
rs with a 1s should 

ircle only 14 long. All 
can now be printed in with care against their 
marks on the inside of the 


the circumference. T 









ie 


‘ircle and within '% 
I 3 1e numbers from 51 
to 99, except those ending in O, should have 
marks inside the circle only 14” long and *,” if 
they end in 5. 

Draw a vertical line down the middle of a sheet 
of writing paper and make an arc at the bottom 
end with 4” radius extending 374” each side of the 
vertical, putting C against the center. Cut away 
the paper below this are and place it against the 
scale between 90 and 10, making sure that the C 
of the paper coincides with the C of the card and 


1 


that the center line (shown with dashes) falls 
exactly in the ntiddle of the are between 90 and 
10, which is slightly to the left of the 95 mark. Put 
pin pricks on the paper against all the marks from 
90 to 10, and draw lines from these points to C, 
is shown on Fig. 4. On a scrap of paper mark the 
tances between 10 and 11. 11 and 12, and so on 
up to 29 to 30. Transfer these measurements to 
triangle C-90-10, and make 








s at each point. It will be found th 
, , : 
0 rn \ l 
e stead t \ e bare 
( ) é i Landa the paper 
( t ’ t 10 ar 11, 11 and 
l ) 9 and 30. M line insid 
t d it 15 
, ' . 
P . lj +} 


I re t d, one 9” in 

1 ‘ D on the 
c t 1 I w with a 
‘ yu et it have 

a smooth w Fix rubber or wood knobs 
on the unde | t back fro tl edge 
at each point of the compass. Sandpaper the 


upper surfac 

The smaller disc must also be drilled in the 
center for the screw to pass tightly and to enter a 
wooden knob about 1” high and *4” diameter. 
This knob must lued to the disc after mount- 
ing the scale. At any point on the disc, 3” from 
the center, drill a hole through it 4s” in diameter. 
If it is possible to find a thin sheet of clear cellu- 
loid measuring 8” by 8”, it should be cut to the 

[Continued on page 136] 
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Feo books every member of the family 
will enjoy reading, with information, sug- 
gestions, pictures and ideas to stir the 
imagination of every parent, of every fun- 
loving boy and girl! “Music, The Emotional 
Outlet for Youth” will be helpful to all 
parents of growing children. “Fun and 
Popularity Through Music ” will thrill and 
inspire all who are interested in having fun, 
making friends, and winning popularity and 
honors. Get your FREE copies today from 
your friendly Conn dealer, or write Conn 
direct. No obligation. Mail coupon today! 
C. G. CONN LTD., ELKHART, INDIANA 


ume SECT 2 — = Ge 
iad Bt, Aad cau Se 53 2 El 
Cc. G. CONN Ltd., 1089 Conn Bldg., Elkhart, Ind. 
Please send FR copy of book checked below. 
] “Music, The Emoti ! Outlet for Youth" 


|_| “Fun and Popularity Through Music” 
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— you want to hold things 
...remember Weldwood Glue. 
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tight 
It’s 
tremen 
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free , 
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New York 18, N. Y. 
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Circular Slide Rule 








[Continued from page 134] 
same size as the card and will serve to protect it. 
The celluloid should be glued with special glue to 
the disc, and the card with the scale to the cellu- 
loid. If it cannot be found, a coat of varnish on 
the card will do. The with the scale and 
numbers must be glued to the disc. Now glue on 


side 


the knob and mount as shown in section in 
Fig. 6. 
lace the drill in the 1s” hole and give it a 


slight turn, just enough to cut through the card 


and to make a dent not more than ,';” deep in the 





9” disc. Blow out the dust and puta brass check, 
shown separately on the sketch, into the hole, 
rounded end downwards. Above this screw a 
light brass spring. Test it by turning the smaller 
disc to see that it stops at a definite spot when 
the check enters the dent. If the topping place 
is not definite, give the spring a light tap with a 
hammer just above the check. When the stopping 

ace is assured, drive an ordinary pin into the 

wer 9” disc just beyond the edge of the card 
ind oppos:te the 10 snip this pin at the 
evel of the card wi pliers with the 
cu I edge pol lr the center 

A spring clip is required which will enter from 
the edge of the lower disc up to the edge of the 
card. It must be easy to remove and yet remain 
fixed when applied. One such clip is shown on 


} 


the sketch but an equally good one although not 
so elaborate, can be made by bending an ordinary 
paper clip. The wire of the outside p is snipped 
off and bent up. i 

In operating this de rule, remember that 
adding lengths togethe1 ultiplies the numbers 
they represent; substracting one length from 
another divides the numbers they represent. For 
example, to multiply 163 by 237, turn the disc 
round until it checks and place the spring-clip 
point at 3 lines past 16; then, the length from the 
pin opposite 10 to t represents 163. Turn 


he lip 
h 
n 


disc until the 7th line past 23 is opposite the 


then the answer is opposite the point 


the 
pin 
of the clip because you have added a length repre- 
163 to the length 237. It 
iat the clip will point to something between 
the halfway mark after 38 and the 39-mark but 
it should read within 1% of 386. The number of 

best found by ] } round 


Ye 


figures capable of n 


point, 


senting representing is 


true tl 


digits is tak the nearest 


tiplication, such as 


32,000. There- 


ntal 


in this case, 160 and 200 which give 


fore the answer will be about 38.600. 
ividing 237 by 163, measure of 33 as before 
Dividing 237 by 1¢ ff 163 as bef 


between the pin point and the clip, then turn the 
disc until 237 is opposite the clip, and read the 
answer in front of the pin point because you have 
subtracted the length representing 163 from that 
representing 237. The pin will be in front of 146 
within 1%, and it is evident that 160 into 200 will 
only go once; therefore the decimai point comes 
after the first digit, 1.46. 

Square root can be found by trial but is seldom 
required. 
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MIDWEST RADIO CORPORATION 
CELEBRATES ITS 


25th phuntuersary Year 


The year 1945 completes a quarter-century of | ing... ceramic porcelain insulation . . . rein- 
jioneering, of progress, of achievement, = forced capacitors ... pre-balanced coil assembly 
I ade cali t n the field of radio for the Midwes icoustisonic louvres . . . 9-Band dial. . .- 
Radio Corporation. Very few radio n pce . and others too many to mention, 
} . . ’ : 
"rs « match ) re - 9 . ‘ ° 
turer in match the unbroken record of con Today—although still engaged exclusively in 


tinuous manufacture and of faithful adherence 
to high quality standards which MIDWEST 
RADIO has established and maintained during 
the past twenty-live years. 


the production of electronic and radio instru- 
ments for our Armed Forces—Midwest is plan- 
ning new and finer radios for the post-war period. 


Since its establishment in 1920, Midwest Radio 
Corporation has figured prominently in the 
pioneering of many outstanding radio develop- 
ments. Among them: Single dial, 3-gang con- 
denser battery sets . . . all electric radios . . 


superheterodyne ... screen grid... ~~ slified 
and resonant AVC. . . dual speakers . . . 2400 
meters band .. . shielded switching .. . noise 


reducing antenna system 


Plan to Buy Your Postwar Radio 
Direct from the Midwest Factory 
That’s how thousands of Midwest Radio owners; 
for 25 years, have enjoyed the finest in radio... 
andat SAVINGS UPTO 50%. Midwest’ s Factory- 
to-You plan of distribution has been amazingly 
popular because it enables you to buy better 
i for less, and because the Midwest organ- 





. push button tun- ization is directly responsible to you. 


WRITE FOR CATALOG NOW! 


ae re is already a heavy advance demand for the Midwest Radio 

Catalog to be issued after Victory. To be sure that you will receive one 
of the first copies, send the coupon below requesting that your name be 
placed on the preferred list. The print order will be limited, so act now! 








— ee eee ie ae — oe ee ee eee ee me 
‘ 
| Mr. A. G. Hoffman, President 
Midwest Radio Corporation | 
| Dept. 10-AA, 909 Broadway 
Cincinnati 2, Ohio | 
| Gentlemen: Please place my name on your list to receive 
the first post-war catalog of MIDWEST RADIOS. 1 
OReace S : Y Nar chiinisisaiaimiumeleaiinamaam 
RADIOS, | Name 
— BOI, cicenncosstcitnesniaisnaetdiaadadntnaie 
Send this coupon TODAY! pe ; | 
1 City. ee j 








IDWEST RADIO CORPORAT IO 


DEPT. 10-AA ,..,. 9O9 BROADWAY .. . CINCINNATI 2,OHIO 
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Look How Many SoS 
Jobs You Can Do Soon 


With This Can 





Line up all those postponed little 
repair jobs in the cellar—the 
crack in the furnace—those 
wabbly door hinges—that loose 
caster 
the shaky hammer head then 
get busy with Smooth-On No. 1. 


the loose cabinet knob— 


You'll be surprised to find how 
little time and trouble it takes— 
how little Smooth-On you need 
—what lasting repairs you make 
without previous experience. No 
heat required. Just mix with 
jwater and apply like putty. Ob- 
‘tainable in 134 oz., 7 oz. and 


larger containers from your 


hardware store or if necessary 
from us. 
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«=== MAIL THIS TODAY=<<== 
Smooth-On Mfg. C Dept. 69, 
70 Communipaw Ave Jersey City 4, N. J. 
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SHAW MFG. CO., 2910 Front St 
Galesburg, Kansca 
668ME North 4th st, Colu 0! 


138 








Testing Condensers 


[Contin ued from page 104] 





may be shunted directly across the suspected cone 
denser. If the trouble appears to be corrected, 
the defective condenser is removed and the re- 
placement installed. Particular care should be 
taken when substituting for electrolytics to make 
sure that the polarity of the leads is the same as 
that of the condenser under test. If a high voltage 
of the wrong polarity is applied to an electrolytic, 
the condenser will be ruined. 

Usually it is not particularly important that re- 
placement filter condensers be of the same value 
as those which they replace, provided they are of 
equal or greater capacity. Less capacity in filter 
condensers means increased hum, But in the case 
of automatic volume control by-pass condensers, 
peculiar effects result when the substitute con- 
denser is of the wrong capacity. If too high, there 
will be a time lag, when tuning from one station 
which the signal gradually 
builds up to the proper volume. Also, when tun- 


to another, during 
ing from a strong station to a weaker one, it is 
possible that the weak station will be passed over. 
If the condenser substituted is too low in capacity, 
then inadequate filtering takes place and the set 
illate. A typical a-v-c circuit is shown in 
Figure 7, in which the condenser C is used for 
a-v-c by-pass purposes. 


Paper condensers which are used as line filters 





i -c d-c and a-c receivers should have a voltage 
rating at least twice that of the line voltage. If 
these are too |] ge In capacity, some shock hazard 
results. The same applies to the condenser which 
is used in a-c d-c sets to ground the chassis to 
the B minus. This condenser should be replaced 
with another of the same capacity. 
» . 
Body-Building Tools 
Cont ed fro page 113] 
such a way that in operating it, the GI goes 
hroug he exercisi otions prescribed by the 
rgeon., 

At Halloran General H« pital the functional 
hop under Chief Occupational Therapist, Miss 
Marguerite Sieverman, features such converted 
hop tools as bicycle-driven jig-saws, lathes, and 
pedal powered grind one a Or ngenious 
da} ion is the < r le ol ri rv sewlng 
machine to a foot-powered rip saw. The conver- 

Vas acce hed tI emoving the entire 
bobbin mechanism nd needle, and attachin a 
hack saw blade to the part that originally held the 
needle. The blade passes through a slot cut in the 
metal bed of the machine and is held in a bracket 

tide underneatl lapt the treadle for various 
degrees of strokes depending upon how much the 
red ankle hould be bent. the treadle arm 

ch turns the 1 pulley wheel was cut in 
half and after threading each severed end, a turne 
buckle was screwed on to connect them again, 
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Parallel Resistance & Series 
Coil Winding Calculator Capacitance Calculator 
No. 37-955, Postpaid, 25¢ No. X37-960. Postpaid, 25¢ 


RADIO'S FINEST BOOK VALUES 


Spec prepared to id radio trai 

lindusery. Full of aluable ta. Se xd for all's 
Radio Formulas and Data Book No. 37-752. . 10 
Dictionary of Radio Terms No. 37-751..10c + 
Radio Circuit Handbook No. 37-753. .10¢ 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. .10¢ 
Radio Data Handbook No. 37-754. .25¢ 
All Six Books No. 37-799. .75c¢ 
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833 W. Jackson, Dept. 6-K-S, Chicago 7 
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LIGHTER 


Deluxe Chromium Model 
for cigorettes, cigars and pipes 


No. EP 402 $13.85 


above price include 2 Fede Excise Tax 
Postage Prepaid. Ma Or Promptly Filled 


BELLCO JEWELRY, INC. 


Time ond Life Bidg., Rockefeller Center, New York 20, N. Y 








and an EVINRUDE! 


@ Sure — you'd rather go fishing in a sleek 
modern boat — but it’s fisherman’s luck to 
find only battered old tubs on the best fishing 
waters! So you take what you get and like it. 


@ And after all it’s the motor that counts! It 
means everything to have a motor that starts 
instantly,and purrsalong smoothlyand quietly, 
through fair weather and foul, on trip after 
trip and day after day. Such a motor makes 
a world of difference to any man’s vacation! 


@ That is the kind of performance you can 
expect from your new peacetime Evinrude 
. . » performance that, on any boat, bril- 
liantly reflects Evinrude’s 36 years of know 
how in the building of fine outboard motors. 
EVINRUDE MOTORS, Milwaukee, Wis. 


—EVINRUDE- 


OUTBOARD \We MOTORS 


BUY MORE WAR BONDS — AND HOLD THEM! 
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“11,200 PRODUCTION HOURS 
WITH NO MAJOR UPKEEP” 


You get machine-hour costs right 
down to rock bottom with low 
cost Atlas drill presses. Their 
“floating-spindle” design assures 
long precision service. 

Keep that in mind in plan- 
ning for peace. For your busi- 
ness — or a fine home shop — 
ask your dealer to show you 


the Atlas 4 Tool Team in 
action. Send for new 1945 
catalog. 


ATLAS PRESS CO. 


1052 N. Pitcher St, Kalamazee 130, Mich. . 


—_— 
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THE ATLAS 4 TOOL TEAM 








5 Ibs. 


SCREWS @ NUTS ® BOLTS © WASHERS @ 
RIVETS © SPRINGS @ BRACKETS ®@ MISC. 


MORE THAN 1,000 PIECES—5 full pounds—a veri- 
table treasure chest of fastening devices for every 







HANDY ASSORTMENT 


For Mechanics—Garages 
— Workshops—Home Use 


51.98 


practical use. Satisfaction guaran- 
teed. Order now $1.98 
SPECIAL—2 assortments, over 
2,000 pieces for $3.69. 


HUDSON TRADING CORPORATION 


C-149 W. Hubbard Street 
Chicago 10, Ii. 
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[Continued from page 111] 
circle. The sixteen points at which the circle 
crosses the lines locate the center points of the 
holes into which the U’s will be driven. “Mi- 
crometer accuracy” in doing this work is not 
necessary as the U’s can be sprung slightly one 
way or the other when they are being driven in. 

The diameter of the disk, which can be made of 
plywood or solid hardwood about 14” thick, is the 
diameter of the circle on which the 16 holes are 
centered plus 42”. This may be anywhere from 
614” to 742” depending on the U’s. A convenient 
way to cut the disk if handtools are used is to 
screw it through its center point to a piece of wood 
that extends beyond the top of the work table. 
A clamp keeps the work from moving. Rotate the 
work loosening the clamp and tightening it until 
the cut is completed. 

Drive the U’s home with a mallet, first having 
drilled the holes to receive them. Locate the holes 
by punching through the paper pattern. The 
cylindrical wooden block shown centered on the 
disk in the photo is about 2” in diameter and about 
114” high. Its purpose is the support of the vertical 
dowel stick handle which is later glued into it. 
The block is secured in position with glue and 
screws from the underside of the disk. A 12” hole 
centered in the block extends down through the 
disk. 

Weave the “wall” into the U’s. If basket splint 
or ripped strips are used, soak them in water to 
make them limber and weave them while still 
wet. Six 34” strips can be woven in. Strips about 
20” to 22” are needed, depending on the circum- 
ference of the disk. 

The containers for the spices are glass salt 
shakers with metal screw caps. 





| Sheraton Cabinet 
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screwed to the shelves from the outside. If ply- 
wood is not available, build up a wide piece of 
any suitable material by gluing edge to edge. 

A more complete assembly is presented in Fig. 
4 with drawer, writing slide and one door included. 
Door hinges are recessed, as shown in the circle. 
Fig. 5 shows a sectional view of drawer and writ- 
ing slide, as well as perspectives of the latter. 
Compartments, or little stalls, are made of 14” 
material to accommodate envelopes and writing 
paper, and a block of wood is recessed and bored 
for stamps and ink bottle respectively. Front of 
drawer is held up by small hooks and eyes, and 
rails are provided for the writing slide. The 
entire drawer is made of *4” material, the bottom 
mortised in as shown. In order that it may ride 
only on the end members, these should extend 
slightly below the bottom board. 

Doors are simply rectangular frames with 
mortise and tenon joints and mahogany plywood 
or veneer glued on the front. 
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PY ys ea 
Pi LIQUID INSULATION 


Moisture-Proofs 
Ignition Systems 


useo BY ARMY 


P.B, new miracle /iguid insulation, moisture-proofs the igni- 
tion system on motor cars, motorboats, planes. It makes 
batteries last longer by fighting corrosion and top-surface 
shorts. PiB® seals worn insulation, helps start rain-stalled 
engines. 

PiB flows easily... penetrates ...dries pliable ...endures. PiB 
is so effective that it’s used on engines of Army and Navy 
vehicles during amphibious operations. Use PiB on any gas- 
oline or electric motor . . . industrial and farm machinery 

. home appliances. 


1 TREATMENT FOR 6-MONTH SAFETY! 


l-oz. bottle...75¢ 4-oz. bottle... $1.50 : 


Send TODAY for FREE booklet‘on PiB 








VU. S. Industrial Chemicals, Inc., oa Cc 
60 E. 42nd Street, New York 1 > 













Get Pi B at service stations— 
hardware, electric, dept stores! 
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Many thousan: 
learning to shoot... 

or to shoot detter...with this fascinating, FREE, 
i8 page booklet, prepared in cooperation with 
the National Rifle Ass'n. Covers the author- 
itative, government-approved, pre-induction 
Rifle Training Course. Improves the scores 
of even expertenced shooters. Send TODAY. 
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WEW WAVEN 5, CONN. [ E SONS. mc 


58910 ST. JOHN STREET 
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:ISSTON 





When you seek legal advice, you ask a man 
who knows the law. When you want to learn 
which saw is best, ask the man who knows 
saws—the carpenter. Most carpenters use 
Disston Saws. They will tell you they like 
Disston Saws because these famous saws are 
faster cutting, they do finer, smoother work 


and they require less frequent sharpening 


Take care of your Disston Saws and they will 
continue to serve you well. Many hardware 
retailers and saw repairmen provide a special 
saw sharpening service. They will be glad to 
help you keep your Disston Saw—or other 


quality make—in good serviceable condition. 


* 
If you need a new Disston Saw or other tool for 
essential work, talk to your local hardware retailer— 


he may be able to help you. 


HENRY DISSTON & SONS, INC. 
1008 Tacony, Philadelphia 35, Pa., U.S. A. 
& 


ASK FOR YOUR FREE COPY 


of the Disston Saw, 
Tool and File Manual. 
It tells how to use and 
care for tools. Ask your 
Hardware Retailer, or 
write us for a copy. 
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Ss Ss you ow ° 
more than 300 in t 
Operates on AC or D¢ 
25.000 r.p.m. With 7 ac- 
q ries, aid $18.50 
a Write for free new 64-page catalog 
\ — CHICAGO - WHEEL & MFG. co. 
v 21101 W. Monroe St Dept. MI Chicago 7, til 










Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
.  « For Pleasure and Profit! 
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your shop comple te ay getting a 
Warner Electroplater right away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coupon. 
WARNER ELECTRIC CO., DEPT. D-10 


663 N. Wells, Chicago 10, Iilinois 


FREE Details & Sample! 


WARNER ELECTRIC CO., 663 N. Wells, Chicago 10, Dept. D-10 i 











Gentlemen: Send Free Sample and Details to: l 
| Name ] 
l Address I 

City State J 
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_ Spring Back For Camera 


snnmengihlcdais 
Conti inued from page 125] 

light-tighi slide partially withdrawn disclosing 

he film. In practice this slide would be with- 

drawn only when the holdex 

before taking a 


tne 
amera im- 
The a 


is in the cz 


mediately picture. 


3/32” strip shown attached to the face of the 
holder may be omitted for the moment as this 











should be fixed after the spring back frame is 
completed. This will be discussed later. The 
slides can be cut from tin cans or from any thin 
1uge metal that m y be avai . Pe, hould 
end bent a 90 degree angi s shown. 
ical bend should be only wide enou to 
reach to the film openi in the filmpack. Pc. 3 
have « end « ed over t m a bead 
to facilitate easy withdrawal of the slide Now 
ive the « e holde é i coat 
or two of flat black which will prevent reflection 
of light 
we ¢ a wit tne ) 4 K 
be mad t I Ww be se¢ I the ec- 
t i] 1eW 1 I ( e I 
The bet i t 1 for € yack 
holde1 The right « i or tni e < ed 1S 
onen th the hold will s e 1 » I itior 
The *x3/32” ee* now be a ched to the 
pack holder as this ust fit into the lateral *5” 
x 19” groove the front of the adapter trame, 
This makes a light t p at this point as well as 
locking the holde into positior The bottom rab- 
bet is made to fit the back of the camera and wil 
of course, depend upon the con iction of the 


camera. It may be that you may even have to 


change somewhat the design of the 


pottom of the 


frame to fit peculiar conditions. The only impor- 


tant consideration here is that the fitting to the 
camera be light tight The catch to hold the frame 
to the camera too will depend on the present fix- 
ture so no detail of a catch is given. A little in- 
genuity will produce a suitable fixture. 

The next step is to make the compressor or 
ground-glass frame pc. 2 figures, 1 and 2. As im- 
plied this frame serves a dual purpose. It houses 
the focusing screen (ground-glass) and it acts 


as a compressor to hold the pack holder firmly in 
its bed in the adapter frame. It is simple in con- 
struction being merely a rabbeted frame with the 
ight end beveled away from the bottom face to 
provide easy insertion of the pack holder. There is, 
as previously mentioned, one very critical dimen- 
sion. The depth of the rabbet must be such that the 
ground (the etched side) is in exactly the 
same position as the film will occupy when the 
holder is in place, as indicated in the sectional 
drawings A and B figure 2. The outer dimensions 
permit this compressor frame to fit easily within 
the adapter frame when the pack holder is re- 
moved. To provide the compression, and to keep 
the frame in position, two flat springs are used, 
one on each side. These springs are made from 
jig-saw blades from which the teeth have. been 
[Continued on page 144] 
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Don McNeill’s Awakening | 


vibrations 


t 


“Winkometer” 


any sound slumberer. Upon receiving the impulse 


[Continued from page 39] 
of a sound sleeper and carries them 
da 


rom 


o (C)—a specially designed machine call 


€ 
which is good for forty winks f 


. t 
of winks the “Winkometer” neatly ties them 
up in a paper bag and drops them to a tilt-plat- 
form (D). This moves iron rod and hook (E), 
thereby releasing cover of box (F) and permit- 
ting Jack-in-the-Box (G) to snap up and frighten 
a poor old alley cat that has no other place to 
sleep (H). Taking advantage of nature’s reac- 
tions, the tilt-shelf above aforementioned cat tips 
the sprinkling can (I) and water runs into (J)— 
an old dishp K I c] 
the water Alc M to the é l which 
] up Di ket M ( ( r € a- 
one (N) upo t (< ( i k 
to ignite cord P). Thi ease Wl ow nade 
‘Q) and drops a cement | k (R). Weight 
throws open doo! S) of doghouse which, ir 
releast Woof We l wh ( ¢ 
pre-war hot d U) be s p f 
therel pumpl ¢ S force < 
through rubbe1 hose W) and e1 ace he fire 
to glow upon the brick hearth (X) and heat the 
water in Y eat I Z ot 
steam IS applied Ke pot 
Coati the s e ¢ oked | \ h 
salad oil will delay the deve é f surface 
mold 
A new silver babbitt metal for machine bearings 
has been de veloped which has the same bond- 
ability and corrosion resistance as tin-based bab- 
bitt 





A Rare Barcain in 


PIPE TOBACCO 


Surplus from compounded 
private formulae—$3, $4 and 
$5 a lb. mixtures—saved in 
oak barrels, then aged, 
soned, counter-blended 
aromatized are 
able to you at only 
1/2 Ib. Here is a del uxe q 
mixture of delicious 
guaranteed to give you a new 
thrill in pipesmoking. Will 
never cloy or jade the palate. 
Is always good—always dif- 
ferent! 


SMOKE IT AT 
OUR RISK! 


Order a trial 1/2 Ib. container 
of BARGAIN BARREL for $1. 
Smoke a few pipefuls. Savor this delightful mixture that 
always pleases. If you are not fully satisfied, you can 
return package for complete refund, Order TODAY! 


Sidney P. Ram, Tobacconist for Connoisseurs 
59 W. Monroe St., Dept, DK-651, Chicago 3, Ill, 
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WHO'S THE WORLD'S 


Most Glamorous Model? 


(AND THE HARDEST TO PHOTOGRAPH!) 


a, E % 4 
eo 


YOUR BABY, OF COURSE!... This glamour model’s 
cutest expressions and cunningest poses are here and 
gone in a flash. MERCURY II’s super-speed will make 
them a cinch to capture and preserve forever. It’s the 
new Universal camera whose precision and ease of 
handling will make camera headlines. 





a. 


MERCURY IT (7's A UNIVERSAL) with 1/1000th-second 
shutter, will give you color pictures clear and true 
right to the edges, at a fraction of the usual cost! Uses 
standard 35 mm. color or black-and-white film car- 
tridges. Be sure to see MERCURY I first — ask your 
dealer to let you know the minute it’s available. 


| uiveRSAL [/AMERA 
Ves 





[RPORATHIN 


NEW YORK « CHICAGO « HOLLYWOOD 


WATCH UNIVERSAL for important developmentsin photo 
equipment, born of our war work in precision optics, 
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How to Cut Any Size 
Hole with One Tool 


Clean, fast cuts from %" co 12” diameter 
—in steel, sheet metal, boiler plate, dural, 
plastics, wood, masonite, hard rubber, 
fibre and other materials, with 










Adjustable 


HOLE CUTTER 


For home users, mechanics, farmers, 
technicians — one Bruno does the work 
of many fixed-radius cutters. 

Ideal for use in portable drill, hand 
brace or drill press. High-speed steel 
blade easy to re-sharpen. Ruggedly 
built. Designed by cutting tool engi- 
neers. MONEY BACK GUARANTEE. 
Bruno No. 100 has '4” straight shank. 
Also furnished as 100-B, with bit stock for braces. Cutting range 
Ya” co. 149". Either $2.95. Model No. 101 has %” straight shank 
(No. 101-B optional, with square bit stock) ond Paes at $4.95. 
Cutting range I” to 2”. At your 
dealer or order direct. 


CHRISTMAS PACKAGE 
Contains Two Models — No. 160 
and No. 101. Price -.- $785 


Any diometer 3"- 2," 


BRUNO Tools 


Just like @ compos, 
it’s easy to set for 
any diameter. 





Beverly Hills 
Calif., Dept. M-10 
a 


- a gly pee — hg 


SAW FILER 
— 


b 


FOLEY Ccimcic SAW FILER 


FOLEY RANUPACTURING — 
1015-5 Foley Bidg., Mi UY 
Send Free Plan on Saw Filing bei ness, no 20 obligation 





Name 


Address 
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Spring Back For Camera 


[Continued from. page 142] 

ground. The loops at the ends of the springs are 
easily formed by heating the blades to a cherry 
red and using a small pair of pliers to form the 
loops. Be sure to keep the metal red hot while 
forming as it will snap off if it becomes cool 
while being bent. These loops should be approxi- 
mately 5s” long so that when the frame is raised 
to take the pack holder sufficient space within the 
loops will be present to permit plenty of clearance 
of the compressor frame for insertion and re- 
moval of the pack holder. The pins are simply cut 
off nails inserted into holes drilled in the sides 
of the compressor frame. A small angle clip serves 
to attach the springs to pc. 3 adapter frame. The 
ground-glass may be cemented in place or held 
with small brads. 

The hood frame and hood not only protect the 
ground-glass but effectively exclude extraneous 
light while focusing. This frame, pc. 1, figures 1 
and 2 is made slightly smaller in outer dimensions 
than the compressor frame. (It may be the same 
size if preferred.) The hood leaves may be made 
of light gauge metal such as is used in tin cans. 
The two side leaves are formed with a narrow 
flange to support the bottom leaf when in use. 
The top leaf forms the cover when the side and 
bottom leaves are folded into the frame. The 
frame end of the leaves are bent into cylindrical 
channels. Pins made from finishing nails are in- 
serted through holes in the frame and entering 
into the cylindrical channels in the leaves to form 
a pivot on which they hinge. The hood frame is 
screwed to the comvressor frame with small flat 
head screws. 

A professional appearance can be given spring 
back adapter by covering the outer surfaces with 
imitation leather to harmonize with the camera. 


- Boats And Boating 


[Continued ‘from page 117] 





any point on that line and be the same distance 
from the first turning mark. A boat may start on 
either the starboard or the port tack and, pro- 
vided the port tack boat can keep clear, have an 
equal chance. 

Then at the finish line, the buoy is left strictly 
alone but the committee boat is moved over to the 
other side so that the finish line is normal to the 
direction that the boats will come from the second 
mark. This means that a boat may finish any- 
where on that line and have an equal chance. If 
two or more boats are finishing close together each 
will have an equal chance and it won't be a 
question of who can crowd who out. The finish 
line may be a little shorter than the starting line, 
but the length of the line should in each case be 
ample to take care of the number of stariers. 
There is no fixed rule on this and much depends 
on the size of the competing boats and their 
number. 
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SHARPEN YOUR DRILLS WITH THE 


E-Z DRILL SHARPENER 4 


With 
Protractor 
















This precision fixture was developed for factory use by aircraft tool engineers. Real shop size and not a toy. 
ily built, attaches to bench or grinder frame. Has new PROTRACTOR FEATURE which enables you 
ust quickly for different drill angles Thousands now in use—home and repair shops, garages, 
farm shops—wherever accurate holes are drilled E-Z is simple to operate Gives faster 
perfect hole centers and clearance Guaranteed to do the work or money back 


Sharpens All Round Shank Drills From the Shortest to 11” Long—3/32" to | 1/16" Diameter 
SAVE MONEY WITH 
le 


as good as ne 





E-Z. Comes complete with instructions, ready to sharpen your dull drills 


price of $2.80 because of our volume business on this wanted precision 


tool. The E-Z protractor gives you proper angles for cutting extra hard material, ordinary use, 
for soft material, wood, Plexiglass, Lucite, Plastics, Send check or money order for $2.80. 


WE PAY POSTAGE AND SHIP IMMEDIATELY. 


FRED F. TEN EYCR (tos iNociks 5 cate’ 


* Use These Arc Welding DESIGN Books 
BIG MONEY’ Jobs. Ge 





welding as welding is itseli. Only with good welding design 
and geod welding are you sure of a sound finished product. 
For this reason. you need “Practice! Design for Arc Welding.” 
2 Volumes of authoritative books of welding designs thet will 
aid you in obtaining the better. bigger pay welding jobs. Now 
is the time to prepare yourself for these better post-war jobs 
@s they become available. Order your copies today! Only 
$3.50 per Volume, 3 Volumes for $10.000 end all postpaid. 


fe) HOBART Brothers le. Ask for Your Copy 


i" ; of “Weldors’ Vest 
Box SM-I05!, Troy, Ohio Pocket Gude" 





of the Worlds Largest Builders of Arc Welders.” 
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Fine Accur, ‘acy pancisroe: 2008 


-whe ‘Te high prec ision and close 
“musts”—South Bend Lathes 
are consistently Their ability to handle fine, in- 
tricate work with minimum effort makes them depend- 
able tools wherever precision machining is to be done. 
You can depend upon the efficiency, versatility and “oe 


Throughout industry 
tolerances are absolute 
used, 


accuracy of these lathes. Toolroom and E ngine Lat 
made in 5 sizes: 9” to 16” swing. Two sizes of Precision 
Turret Lathes: and 1” collet capacity. Write for 


Catalog 100-D. 


SOUTH BEND 
miele) (ele) Beye.) 


SOUTH BEND LATHE WORKS 
Lathe Builders For 38 Years 
453 &. MADISON ST. 


ouT 
SEAL Q'S DRAFTS AND 
WNT FUEL BILLS Wypyy 


HALK- -HORD 


CRACKS QUICKLY, EASILY, 
_ WITHOUT TOOLS 


Dip; 


SEAL 


Kalk-Kord, the original non-hardening caulking 
compound in soft, rope-like form, enables you to 
effectively seal window and door frames, cracks and 
crevices, inside or out. 


Just press Kalk-Kord into the crack or hole with 
‘fingers; no tools required. Kalk-Kord will not hard- 
en, check, or crack. It seals tightly and stays tight. 

Don't wait till cold weather 
— use Kalk-Kord to seak out 
‘winter's cold right now. It cuts 
heating bills; saves cleaning of 
walls and drapes due to soot 
‘and dust. Use it also to plug and 
seal holes in wood or plaster. 
Kalk-Kord is waterproof and 
can be painted over at once, 
if desired. 

Packed in convenient rolls, 
ready for use—neat and clean 
to work with. Anyone — and 
everyone — can use Kalk-Kord. 
Get a box today. 

Buy Kolk-Kord at your nearest 
Seors-Roebuck retail store, or order by mail from Sears. 


PRESSTITE ENGINEERING COMPANY 
¢ ST. LOUIS 10, MISSOURI 





3984 CHOUTEAU AVE, 
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__ SouTH BEND 22, IND. 





| 


When Answering Advertisements, Please Mention 





LAL MeO 







FOR HOME, CAMP 
OR TRAILER 
Pivots 


four ways. 





ful Christr s or bir lay gift. 
At Sapa and Gift Stores 
aid anywhere in U S. upon 
5. Mone b guarantee. 
oi rm Order NOW! 3 sales tax 
CONSOLITE CORPORATION, Dept. 58, FREMONT, OHIO 





—— ENGINES IN STOCK 





GHQ MOTORS, Dept. AVi05, 40 East 21 St., New York 10, N. ¥ 





















BUILD YOUR OWN MACHINE TOOLS! 


oo aan Cosaha FREE 





«6 er. Plain 


tings uvolable for these tools save up to 30% 





Meerrered 22-pege Corsleg—sent free wth Blueprint Orderadereriben 
2 Lows tools WRITE TODAY! 


LEWIS MACHINE TOOL CO. 
P. O. Box 116 Sta. A, Dept. E-51, Los Angeles 31, Calif. 





PLASTICS ! 


Plastics can be the nert great industry : : ; expanding as 
as the automotive, radio and aviation 
businesses. Already, it ia an important industry and a grow- 
ing one. With I. C.S. training, you can take advantage of 
the many opportunities in P! astics t oday. At the same time, 
you prepare for the vast possibilities of tomorrow. Write for 
the free booklet containing full ‘ieentbend Do it right now? 


International Correspondence Schools, Box 2324-H, Scranton 3, Pa, 





YOU CAN ADVANCE IN 


ewiftiy and largely 














/2 Sturdy steel construction for lifetime use. Adds, 
¢ subtracts. aids multiplication Capacity 999,- 
t< 999.99. A real machine—guaranteed 5 years. 
“\ Thousands of satisfied users. Send name and 
address We ship immediately On delivery, 
pay postman $2.50 (plus C.O.D. and postage 
charges) If you send $2.50 with 
‘ ry a her- 

Free order, we pay postage. Leath 
aos ette case 25c additional Your 
a money back after 10 days’ trial 








if not satisfied 


TAVELLA SALES Co., “3 NA, West Broadway, New York 7, N. Y. 


BURNED OUT OR BROKEN ELECTRIC 
HEATING ELEMENTS REPAIRED 


ichrocite Paste repairs electrical heat- 
overlap 





New Amazing 








kly and thoroughly Simply 
ply s ional Nichrocite Paste and turn on 
current A perfect, long-lasting, money- 
saving job in a jiffy! Used successfully ONLY 


es and others, Family size, 


by large utiliti 
size $2.50. Satisfaction 


$1 bill 4 o7 


$4 00 
guaranteed 12 
ARMSTRONG MFG. CO., Box 861-A, Minneapolis, Mian. 














MECHANIX ILLUSTRATED 








-« 


yat- 
‘lap 
on 








Build This * * CLEVELAND * 
BOEING B-29 SUPER VALUES 


we n 
SUPER ae 


FORTRESS | ber 


le tt 






* 






CONDOR SOARER _— . wan 
oo10. $109 7 = —— ars L) S 
CATALOG 

(none free) VV free) 5o| 


Famous “BLACK WIDOW” 3" .5"*_ $50 
If dealer can't supply, order direct, add 20c for pack-post. 
CLEVELAND MODEL & SUPPLY CO. 
4508E93 Lorain Ave. % *% *% % Cleveland 2, Ohio, U.S.A. 
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HUNTING & FISHING 
is a monthly azine cra ed 
HUNTING | in an tae Amey pon hen alin 


id boating stories and 
avaiuadie informa- 
fishing tackle 
fame law changes best pl aces 
fish and hunt — countle 
ideas that will add more fun to 
your days afield 





and 
FISHING 





Special Trial Offer 
Send 25c in stamps or coin and 
we will send you Hunting & 
Fishing for six months 


HUNTING & FISHING 


MAGAZINE, 282 Sportsman's Bidg., Boston, Massachusetts 


FLOYD CLYMER’S 
MOTOR ScRArecex 


Re ia t 1¢ 














09 Maxwell, 250 





2-Cyl., $875 in 1909 t 
CLYMER, Dept. EM, 2125 W. Pico, hee Angeles, Calif. 


New Desi 











ns in 





Modernize Your Gun! Improve Your Score! 
Most durable grips m: ively un- 
breakable! For Colt, ‘ithe & Wesson, Hi-Standard. 
Ortgies, Luger & Mau s in a wide choice of beautif a 
designs in ivory, pearl, w pa, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wan 


SPORTS, INC., (Mfrs. ) 5501. ‘Broadway, Dept. R. 10, Chicago 40, Ml. 


“EVERYTHING Metal Items 
Need in an Oil’ 
* The NEW x 


IENDOIL 35¢ 


Protects 2-oz. Size 


McCAMBRIDGE & McCAMBRIDGE CO. 
Baltimore 23, Md. 












LUMBER vy ogee Fp tg pages 
Harold Hunt s to < 
Pp f wr 


12 ages of r nm nat- 
ural colors. UNEQUALED R AR oe is in 
imported and Americ an wo suppltes 
Send only 10c¢ “over Pp cage and han- 
diing Those enue holding tt catalog 
mee fo ren 4 shee 

TSMAN woop SERVICE Co. 
27293 Maryse, Dept. G-62, Chicago, 11. 
























The famous 64-page, 


fact-packed book 
that has -stimulated 
& thousands of men! 


“Forging Ahead in Business” is a practical, 
thoughrfully-written book with “punch” and 
common sense on every page. It carries a 
message of vital importance to every man who 
wants to make more money, get a better job 
and improve his station in life: 


Partial Contents: 
® Law of Success @ Highway of Achievement 
@ Forging a Career @ Making Decisions 
@ Organized Knowledge @ Failure and Success 


Noted Contributors 
Among the prominent men who have con- 
tributed to the Institute’s training plan, which 
is described in “Forging Ahead in Business,” 
are: Thomas J. Watson, President, Interna- 
tional Business MachinesCorp.,CliftonSlusser, 
Vice President, Goodyear Tire & Rubber Co.; 
Frederick W. Pickard, Vice President and 
Director, E. I. du Pont de Nemours & Co. 
Simply return the coupon below, and your 
FREE copy of “Forging Ahead in Business” 
will be mailed to you. 


MAIL COUPON TODAY 


ALEXANDER HAMILTON INSTITUTE 

Dept. 306, 71 West 23rd Street, New York 10, N. ¥, 
In Canada: 54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book—“FORGiNG AHEAD IN BUSINESS.” 
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You may be sitting pretty 
now...but... 


AFTER WAR, WHAT? 


You are probably sitting pretty now. Almost 
anyone can get a fair job with good money. 
But when peace comes, when millions of 
men come out of the army and navy, when 
industry converts back—where will you be? 
There will be keen competition between 
companies and readjustments of many jobs. 
Will you be one whom industry labels “Must 
Keep”’—even lists for promotion? 

You can be by thorough preparation now. 
And you can prepare in spare time, without 
a moment’s interruption of your present 
job, and at low cost. Thousands are doing 
it—are raising themselves above the crowd. 

Ask for our free 48-page booklet on the 
field of your liking. Get the facts about the 
requirements and opportunities and about 
our practical home study training. 


LASALLE extension university 


A Correspondence Institution 
Dept- 104938, 417 S. Dearborn St., Chicago 5, tif. 
I want to know how I can prepare for post-war com- 
petition. Send me your free booklet on the tield I have 
listed below. 

0 Foremanship CD Industrial Management 

0 Bookkeeping 0 Accounting 

O Traffic Management Executive Management 

OLaw: LL.B. Degree Salesmanship 

O Business English Business Correspondence 
D Stenotypy 


Pe icminbabadeveetensecedcesonene =r 
POs « cencedncntescscsensansassanesseres 
SRB e ott vn se cccccccacensesesesessseesces 
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120 MILES PER GALLON 

























Complete motor ready to mount on ordinary balloon-tired bicycle. 
No mechanical skill required to install. No alteration of bike 
necessary. Easy to operate. 
Can be pedalled by merely 
releasing clutch. Speed 5 
to 40 M.P.H. Shipped pre- 
paid complete with 4 cy- 
cle, 2% H.P. motor, all at- 
tachments and heavy duty 
stand. Get complete facts 
about this low-cost, con- 
venient transportation. . . 


Write today for descrip- 
tive illustrated Nterature. 


WHIZZER MOTOR SALES CO. 
Dept. C, 3132 E. Washington, Los Angeies 23, California 
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We | are ‘enn original teashers re ‘ine ‘square in S&S easy lessons 


(Write) 


BUILDERS’ 


3rd Fioor Med. Arts Bidg 


by mail 


TOPICS 
Seattle 1, Wash. 


HARD-TO-GE 


RADIO PARTS 


Real bargains on hundreds of hard-to-get Radio 





| 
one dollar, prepaid f 
| 
E 








and Electronic parts are listed in our latest 
FREE bulletin. Thousands of satisfied, steady 
customers on our lists Send for your FREE 
money-saving bulletin today 


NATIONAL ELECTRONIC SUPPLY 
622 W. Kinzle Dept. MI-10 Chicago 10, tl. 


MASTER MACHINIST, MECHANICAL DRAFTING, 
TOOL ENGINEERING 

















Get actual experienc in Shop actice Blueprint Reading and 
prratting rool De rir 1 aa ceri 
shops are c« pletely equippe and modern. 
Approved for G. I. training 
Day Evenings and Part T 
t and W 


ALLIED SCHOOL OF MECHANICAL TRADES 


1342 South Michigan Avenue Chicago 5S, Iliinois 
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NO REWINDING 
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or 220 volts 
for defense 
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3314 LeJay Bidg. 


EXPANDING SAFETY 
LEATHE!, 
WATCH BRACELET 


New Invention! ri; 






plan and valuable « 


rm 2 
LEJAY MFG. CO. Minneapolis, Minnesota 





UsraToe cas OAT 8 9 


1 ies aA nea, 


"EXPANDS IN ONE SECOND 
SNAPS CLOSE INA JIFFY \~ 
Cannot Fall of f your Wrist \* 
ADJUSTABLE To ANY Size | - 






watches with 


The Most Perlect Watch Stray adjustable pins. Made from the finest 
Genuine Leather. No other Watch Strap 
Ever invented at any price has these Patented ad- 


USED BY THE U. S. NAVY 


SAFETY WATCH STRAP Sere, 


Rush w Dept. 20, 1944-1st Ave., N NY. 








ch Bracelets: send prices for dealers ¢ ’ 
: vill pay postman $1.00 C.O.D aerges * posta 
close $1.00. Send P post-paid ona insured. 
Htegulated in sizes within 2 inches. For partect fit mark size of wrist: 
all Medium Large ( 
Name Print) a celal ET ee — 
EEE cwendoukdbéneeeeseeeeeennnees ecececsoeseeeoecoeoea 
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FIX ANY RADIO 









FOR BEGINNERS OR EXPERTS b RADIO MADE EASY Sa ONLY 


Learn quickly to repair all radio sets. New | Let this unique plan with its 50 
revolutionar lifferent comparison picture- ea to-understand liagrams, 
lic er ng < nts, 





method simplifies nplified illustrations. 
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ductory training inc 
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Take advantag 
NO EQUIPMENT NEEDED 
piece of wire—na | 10 DAYS “NO RISK” TRIAL 


asure voltage, all within the 
Follow the easy-to-apply 

give m large trouble-shooting blue- 
= nts Over 1,000 ret pair hints Data on all tubes. 
ers every radio s new and old 





comparis 














P a sip ys sof reapeatl icin a ps ‘0 | Examine and us > Simplified Radio Servicing plan for 10 
oa “yon ae . | days in your own ho Apply t! nique and repair 
t } 19 4 5 meager = x ge nd = » Make | one or more r ‘ Then decide to keep this greatest 
— $1 50 af EDITION the repair. You may gy the plan | radio training bargain. oF return the material and get 
In manual form, 8'/2x!!” —— pi : ' 
Trouble-shooting charts. 1 adio a ' NO RISK TRIAL COUPON 
Data on 346 radio tubes The. Pu . ' 
76 large job-sheets. | training $s yours ~y _ ly $ ' SUPRENE PUBLICATIONS, 9 S. KEODZIE AVE., CHICAGO 12, ILL. 
1.000 t nen Gt OS oS eee ee y w snuals t for 10 day al unde ) oney- 
rl at anit MORE HELP — IF NEEDED ' arant I « ng : r “a > conn 
a aes ame ne losing f Ship pre 
and old, portables, FM, ete. ty ems, £ 8 > Simplified Radio hievibiinet $1.50 0 Practical Radio Manual @ $2.98 
Developed by M. Beitman, | n 19 a ¢ te manual as described é anion Volume, 19 lessons 
noted engineer teacher, ce ap vou fet. : Se Re ae RI ee Oe eI a MIS 
and author. Order today | > ng A gy es 
without risk—use {0 days. Is trial orde See DP NR, ns wena thins 














URSELF Ts TO- DATE ON @ SEND FOR THis 


TIME SAVING OTT l TE 


VENEERS 
LUMBER & SUPPLIES 


Ohm’s = 












w Calculator 





CONSTANTINE’S 
MASTER MANUAL 


Published by 
woodworker 
offered ca 

valuable information on Jun ver inlays, 
veneers, wood fir 
designs in full ¢ 







Figures Ohms, 
Watts, Amperes 

Volts ... Quickly! 
Any Ohm’s Law 








inlays pl Problem solved 
nlays plus a 

showing over 60 rare woods in natural with one setting 
color. Send only 25¢ today and we will in- 

clude FREE « year’s subscription to our of slide. All values direct reading. (44%4"x9") 


publication, Chips & Ct 
ALBERT CONSTANTINE & SON, INC. 
194A E. 135th STREET, NEW YORK S4, WN. Y. 


Send only 10c in coin to cover cost of handling. 
OHMITE MFG. CO., 4979 Flournoy St., Chicago 44, Il. 


a 
GET THE IMPROVED 


$ SUPER DRILL GRINDING ATTACHMENT 


1 aft . Sharpens round shank drills from 3/32” to 1-1/16" diameter. Grinds old, broken 
. Drill efter grinding or dll drills like new in four accurate drill point angles — 49°— 59°— 69°— 88°. 
RECESSED ANGLE GUIDES ELIMINATE NEED FOR PROTRACTOR. Grinds short, 
A medium and long twist drills from 1-1/2" up to 11°. Attaches to bench or 
grinder — equally suited for hand or power-operated grinding wheels. Pays for 
itself the first week. The Grinding Fixture That Gives Rounded Points! 

USED BY ARMY — NAVY — AIRCRAFT PLANTS 

40.000 Now in Use! Wherever Drills are Needed! 


Don’t guess at drill grinding. Anyone can be an expert from the start with the Super Grinder. This 
precision fixture gives a true center, and clearance desired. Does work like the —— priced grinder. 
Grinds drills in 25 seconds — Saves drills, time and money. Built for long, hard usage. FOUR 
ANGLE FEATURE GIVES PROPER POINT TAPERS FOR “CLEAN FAST 
DRILLING IN STEEL, WOOD OR PLASTIC PRODUCTS. No factory, 
machine shop, home workshop or repair shop should be without 
the Super Drill Grinder. Delivered with complete instruction. CRANDALL MFG. co. 
Mail your check or muney order for only 62.95 with 
your printed address. The Super Grinder will come by 


retura mail — postage paid. 1512 W. Slavson Ave. Dept.FD-18 
The Work or Money Refunded los Angeles 44, Calif. 
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MAKE ACCURATE PHOTOCOPIES 


OF ANYTHING! In your own shop 
—Quickly, Easily—at Low Cost! 


*ADE 
PECO 
PHOTOEXACT 
— Gngthing! 
f-. es 
PHOTOGRA 
PENCIL SKETCHES 
SPECIFICATIONS 
TRACINGS; GRAPHS 


CHARTS; LETTERS 
(over 100 others) 





















Also contin 
of any length, up to 42” u 


ous cabinet models 


for prints 


Make permanent, error-pr« of photocop e 
blueprints (without tracings) or get photog } 
direct from any blueprint, ‘drawing or sketch. time, 
money—expedite work! APECO makes copies, 1-a-minute, 
of anything written, typed, printed, drawn or photographed 
—even if on both sides. No darkroom or technica! knowledge 
needed. Get facts. Write TODAY on your business letterhead. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. LE 5.Chicago 14, Il} 
(Representatives in principal cities and Can ada) 


s direct from 







fracines 


Save 


AMERICA’S MOST WIDELY 


USED 
PHOTOCOPY EQUIPMENT 





Superseal Joints with 


STAY -TITE 
CAULKING COMPOUND 


Stops all water and air leaks. Rea:iy 
to use. Remains p! =. a. 4 ry 

ing contraction ar ¢ ar n. A-k 
yo teale f St rite W t 
k Filler R Re 





and other Stay- Tite pro aa 


STAY-TITE PRODUCTS CO. 


3107 Detroit Ave.. Cleveland 13, 


y Don't Miss 
7S E This NEW 
“The Age of Chemistry” 

New 1! hemcraft Chemistry Booklet de- 

scribes many amazing experiments you can 

perform; and tells of the big op portumnties, 

both now and in the future, for boys with 

a knowledge of chemistry... Send “Today. 
THE PORTER CHEMICAL COMPANY 

56 Prospect Ave. Hagerstown, Md. 


_ Ohio 


; Here’s the model of the hour! 
An authentic 1” to 1’ scale replica of 
the U.S. Army Jeep. There’s nothing more fas- 
cinating to assemble; nothing you'll be more 
proud to display. No special tools necessary. 
Kit tains everything — Full! size, step-by-step 
plan. Completely Finished wood parts. Detailed 
printed parts in Color. Five finished scale 
wheels. Glue, Paint, Ete. Get your Jeep Kit 

todey. Send check or money order to... 


H. F. AULER CO., 167 N. Broadway, Milwaukee 2, Wisconsin 
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Overall 
length 9%” 
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Gray Gold 


[Continued from page 69] 








and in consequence would eventually die of 
starvation. Whenever such abnormal tooth de- 
velopment is discovered, the teeth are ground off 
with electrically driven emery wheels. 

Being extremely fastidious animals, chinchillas 
demand a daily bath. The they like best is a 
dust bath which cleans and fluffs their fur. Care- 
fully pulverized and sifted earth or sand is p laced 
in a pan for the bath. Even the baby 


take to it with unfailing instinct. §S 


one 


chinchillas 
ome ranchers 





mix finely pulverized mineral rock or talcum with 
the dust because it improves the appearance of 
the fur 

Chinchillas are monogamous animals. They go 
through a period of courtship before mati nd 
the luckless male may receive a sound thrashing 
from the female if sh« not in the mood for his 
companionship In order to get the imal c- 
customed to each other, they are placed in a large 
pen or in the hall unit where they car 





run around freely. ire iven a “refuge 
box” in which they play ame of hide-and-seek 
until they are ready for mating. The use of the 
box seems essential, especially in the case of 
older animals whom the rancher wants to induce 
to accept new mates 

A good deal of paper work the part of the 
rancher precedes the mating. First he prepares 
a list of unmated males and females. Then he 
goes through the herd and inspects the animals for 


size, color, condition of health and 
pedigree of each 


prospective 


texture of fur, 
Then the 


t the 


other characteristics 
animal is checked to see tha »mates 
are not too closely related and that their respec- 
tive parents, isters and 
collateral relatives have shown satisfactory traits 
in the past. 

Chinchillas mate about 120 days after birth. The 
female delivers her first litter approximately at 
the age of 11 months, sometimes with the aid of a 
Thereafter she averages two 
litters per year and reaches sometimes as many 


grandparents, brothers, 


Caesarian operation. 


as three. The average litter consists of two young 


animals, each weighing 1!2 to 2 ounces. In four 
months chinchillas grow to an average of 22 
ounces. Young chinchillas are born fully furred 


with eyes wide open. They scamper about im- 
mediately after birth but are kept in electrically 
heated nest boxes for several weeks. The young 
are separated from their parents approximately 
sixty days after birth. 

Upon birth of a baby it is given a serial number 
in the herd and later this number is tattooed on 
its ear. The animal is entered in the “herd book” 
and is given a pedigree card on which a continu- 
ing record is kept. This record begins with a 
careful grading of the baby as to vitality and size. 
So experienced have chinchilla ranchers become 
that it is rarely necessary to revise these gradings 
during the later life of the animals. 
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bag pay postage. St 12 Chapters, 77 Illustrations dirt track, championship - 
fe | and mi t cars w pngines, chassis : t ok 
t ) ! books, ete.—all at t 
PAE vvaraiteed savings, s j rd now fe ‘ n s Ford Y. - : 
FREE"): re in literature. ‘The. . pone 5 ma on 4 
‘ FREE if y te NOW TODAY! oO ‘ “pe 
CLARKSON PUBLISHING COMPANY paid; $1.19 C. O. D. Money back if not satisfied. 
Dept. MLS 1253 S. Wabash Ave Chicago 5, tl. RAY F. KUNS, Dept. A: 47, Cincinnati 27, Ohio 
FREE!! nosey ex 
R ss HOBBY CATALOG 
Over 1000 Heme-—-Over ee Photos | Splendid Hobby or Vocation 
oO “ page catalog is the . of ms w “- | repare in spare time. Practical basic 
. veinierag iron regan oe ata: tee A training. Long-established school. Send for free 
. booklet, “Opportunities in Modern Photography” and 
‘ y particulars. Sent postage prepaid. No cbligation. 
a roy ge gg | AMERICAN SCHOOL OF PHOTOGRAPHY 


1315S S. Michigan Avenue, Dept. 2057, Chicago 5, Mlinois 








You'd be surprised at the number of returning 
servicemen that are starting job welding shops. 
alter doing their bit for Uncle Sam. Sure. some 
were weldors before the war, some learned while 


in the service and others, well, they just saw 
the value of welding and made up their minds 
it's a “must” for a profitable business. They 
“ learned a lot about building and maintaining 
ecauipment and whet an important part welding 
plays in this game. Better get started today! 


Gy) “RMR SCC” Syeda Are Welders 


“One of the World 3 Largest Builders of Electric Arc Welders.” 
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HOLD A PERMANENT J08 
America’s autos must be kept in service 
ow and afte ve war. Men with ‘“‘kr 




















ater > we BOW 
e ditt trepairsand 
maximum ai 
" £ y this @ t 
3 ko the JIFFY INDEX to find 
operation easily understood answer to any auto 
sand t pre These wonder books prepared 
" . t er f 4 aut y ° 
vered 
engineers Many "hundreds of valuable 
> : oe heey i rations Send the coup TODAY 
28 ages, 20 
trations, wirir it 1A year’s consulting privileges with } 
gre et inel ing our eeg: neers given with these | 
Die sei engines “Beautt- books without extra charge j 
ful r tie ash- - » DB . 
at th binding J stional Publishers Since 1298 
ee oe oe oe oe — << =< = Cn CS GED GED CED GED 
AMERICAN TECHNICAL i society Bost. Avsse 
Drexel Ave. at S8th S$ Chicago 
“ i like to exarn y r Six-Volu 1 wi 
the d ha ; t if mn the 
ess ¢ If after 10 day Iw 
$ ye i pay alance at the t n 











ting to LEARN 


nce to 
t 0 This BIG = Tele) 


If it's Results you want, you cam get action juickly with this practical book. 
Never before has a more helpful book been printed 
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recipes, facts and secrets that have contributed so 

gely to America’s great industrial progress. Capitalize on this i. 

jerteaiion for making most ane onceivable product without experi 

ence. special equipment or revious knowledge of chemistry Start 

at home, expand with profite—build for a profitable independence 
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making ideas tnva fable for reference Ideal tor Factory. Home. Farm, 
Office or Workshop As necessary as the dictionary and more useful for 
manufacturers, chemists and salesmen who put up products for profit 
ALSO INCLUDED! ‘ c sommntese. plans: “D.D.T.""_ insecticide. Elimt- 
es, ihe" Fleas, Lice, Moths, 
Bed bugs, Roaches, etc. bie Ms for an exterminating business 


immed inte Shigment—Sate Delivery Querantecs. $2.98 postpaid: ; Canada 
U. S. Funds. (C.0.D. shipments U. S. miy.) 


ADAMS BROWN COMPANY. Books of Applied Science 
Dept. 510, Chestnut Hill 67, Massachusetts, 
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STOPS Most Rupture 






Worries! 


Why worry and suffer along with 
an ul-fitting truss? Learn about 
our perfected invention foi most 
forms ofreducible rupture in men 
women and children. Patented air 
cushion softly, silently helps Nature 
support the weakened muscles—day 
and night. Thousands made happy. 
Weighs but a few ounces, is neat and 
sanitary. Nostiff springsor hard pads. 
No salvesor plasters. Durable, cheap. 
Welcome relief GUARANTEED. 

Sent on trial to prove it. Beware of Imitations. 


Never sold 
in stores or by agents. Write TODAY for full information 
and Free Book on Rupture! All correspondence confidential, 


BROOKS COMPANY, 345 State St., Marshall, Mich. 





</ 
CS 


ALARM CLOCKS 








New, practical home course. Just out 
Makes interesting hobby—profitable too 
Save money by doing your own repair- 
ing at home. Easy if you know how. 
Price now only $1.00. Details FREE Send postcard 


THIES JEWELRY STORE, Illinois 
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SAVE MONEY! 
SEE MONEYMAKERS & MONEYSAVERS 
(pages 26-31) 


MAKE MONEY AT HOME 


ee 


Amazing rubber mold-r makes perfect 










raking outfit 
ash tr 





flexible molds of plaque ays, hook-ends 
etc. Molds cost fic to 25¢ Each mold makes 
hundreds of ne »velties and for $1.00 
apiece and more! No experte nee Eve 
thing furnished. Quick and easy pro ofitable 
business in your home—sell to mere gif ops, 
friends, resorts. road stands, matt Full or 
spare time rite for co lete REF details and 
easy instructions 


SOLO WORKS, Dept. A-802, Loveland, Ohio 
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Three months after taking your course 


| STARTED 10 PLAY FOR DANCES 





“Before | took it | didn’t know a note of music” 


writes Miss Rosie Montemurro of Vancouver, B. C., Canada 


“Words cannot express my feelings to the U. S, School of Music 
took your course I didn’t know ore note of music, 
to play for dances. It has a clear explanation in every lesson 


Miss Rosie Montemurr« 


You, too, can learn your fovorite instrument 
quickly, easily, for ONLY 7¢ A DAY 
This letter is tyr 
know a note a 
home study way 


al of many we have from pupils. 





learn Musie for only 7e a day. 


Learning music this famous ‘Print and Picture’ way is easy as A-B-C! No 
long-winded explanations No tiresome exercises You play real tunes by note 
right from the start If interested, send for Free Booklet and “Print and 


Picture 
Bidg., New York 10, N. ¥, 


See how easy it is! * 
“My country ‘tis of thee, sweet land of jiberty” 











Before I 
Three months later I started 


Thousands who didn't 
~ playing their favorite instruments—thanks to this simple 


Sample, Mail coupon today, to: U. S, School of Music, 9710 Brunswick 











SUCCESSFUL 47TH YEAR 


U. S. School of Musie 
9710 Brunswick Bidg., New York 10, N. Y. 
Free Booklet and Print and Picture 
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Look at the music > 
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8 @ |= = z - The first note s S Piano Saxophone Clarinet 
_ > Sy a a 2 ae sagree Follow the & Guitar Trumpet, Cornet Tenor Banjo 
. an v4 nan ane : - 1 e Mawaiien Guitar Modern Mandolin 
e ‘ pc dotted line to the * Violin Elementary Practical 4 
= keyboard and locate £ Piano Accordion Marmony Finger Contre! $ 
— he pian : Have You 4 
: F , = t } Ss Name - Instrument? _..... : 
Find other notes tl . 
— . - . 
SC wee See it 
SS > notes as lica . 
e¥YGABEC YESS _ : 
oo ee and you . 3 Srrrrrrrt 
melody of Amer 


START NOW TOWARD A FUTURE IN 


REFRIGERATION aud 
AIR CONDITIONING 


Refrigeration and AirConditioning are among the 
giant industries of America. Such industries need 
men who KNOW, Many men servicing and in- 
stalling equipment are making large incomes. 


Spare Time Training: 
for your Post-War futur 


If mechanically inclined, get the traint 
qualify for experience installing & serehinns renee 
eration and Air Conditioning in stores, Ofiices, homes. 
Then you should have no difficulty getting started 
tn snane arest industries, As experience, tools and a 
personal following are acquired: yo indi - upoO! 
tical, later, to start meraaes rosso REPRIGLICAY ION Rush Co H 
and AIR CONDITIONING SHOP. Suien Coney? 


Practical Interesting Training 


You'll like our way of training—through capable home-study instruction 
followed by practice o= actual equipment under watchful eyes of sea- 
soned Refrigeration and Air Conditioning menin our shops. You'll get 
top-rate instr jons—the easy way. So get the facts now— 
FREE of obligation. Write TODAY—SUREI 
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AUDELS Carpenters 
and Builders Guides 
4 vols.$6 


Intermetion 


3, Builders, Jom 
Mechanice and 





money saving suggestions. An 

eusy progressive course for the 

Spprentice an 
t daily 





ar « Helping Hand to Each 
Work. Better Work and Bet- 
t Pay. et thie assist. 





for yourself, simply hil 
— rand mail the FREE Cou- 
inside Trade Information On: Pon below. 
Tlow to use the steel square—Ilow to file and set 
eaws—How to build furniture 
mitre box—How to use the chal} e 
rules and scales—How to make jointe—Carpentera 
f iration problemse—Es- 





ers—How to set girders 
ouses and roofs— w to 
iid houses, barns, gare 
How to read and draw 
up epecifications—How to ex- 
the 






plans—I x 
cavate—How to use settings 12, 13 and 17 or 
etee! equare—How to build hoists and scaffol 
ekylightse—How to build stairs—How to put on 
interior trim—How to hang doors—How to lath— 
lay floorse—How ‘o psint 











THEO. AUDEL & CO., 49 W. 23rd St., New York City 

lidere Guides, 4 vols, on 7 days’ free trial. If O K. 
enthly wota $619 paid. Otherwise 1 will reture them: 
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FUTURE. HAVE FUN 
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EVERYTHING 
YOu NEED... 
Projects, Plans, 
Instructions and 
Materials! 






HomeCrafters Guild, Dept, 0-6 
360 No. Michigan Ave., Chicago 1, MI. 


Send detai s of your hobby plan. 
ea eee Te 
Address eee ek" Res 
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There’ ‘ = jimit to the che ment 
nm igng > 

into” ek ~~ 4 in dustries. 1 
laboratories. 1.C tr e rh 
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specially writt : z 
hemists, me rgis ASY 
TO UNDERSTAND ~al 
terms sir mp ’ 
can leart ‘ s. You have ambit e 
have the training ¥ su need. Send now for free booklet? 


Internativnal Correspondence Schools, Box 2324- H Scranton 9, Pa. 


WORLD’ S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


FREE TRIAL Fit 











t 1] purse. 
OnLy § Se se 
ToTat reliable, as machines costing many 

times as mucl Not a to} Substar 
‘oa NO MONEY tt made of 28-gauge l uar 
ane S for lif ¢ 
FREE!! nd . : - 
Each Baby Cal- cor , \ 1 pP ysitiy ar 
culator in Beau- b: 1 i Icul ty t 


tiful. rich-look- 
ina Leatherette 
case—at no ex- 
tra cost. 


ney. ‘ACCEPTED. "AS THE 
FINEST LOW PRICED CAL aug ATOR 
FOR OVER 30 YEARS! Operates with a 








a flick f your fi Adds, subtracts, 
multiplies, d 
m on Pays f 
IDE: AL GIFT. 
Sold a 
antee Se nd 
postmar $2.5 
cash if outsid 
10 days if 
WANTED! 


CALCULATOR MACHINE CO. (Mirs.) 
DEPT. 304, P.O. BOX 1118, CHCAGO, ILLINOIS 
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Mosquito Love Call 


[Continued fr from. page 77] 
ping as they do, these cover the opening through 
which pass the wires leading to the microphone. 
When all this is set up, less than 0.01% of the 
normal noise in the surrounding space can enter 








the test chamber. 

An ordinary commercial disk recording ma- 
chine was used to record the calls. Amplifiers of 
amplifying gain 





considerably more than average 


ecessary, and highest fidelity equipment, 





he lowest noise level, was obtained. A 
monitor loud speaker was con ted to this « 
ment, so that the sounds would be heard while 
s recorded. The recording ap- 


quip- 





were 











ratus was then hooked up to the microphone in 

C 1 
Af " in their test cage were 
placed in the cabinet, and the listeners set them- 
st ) wait. Frequently, hours passed before 


any nvise was heard. Any and every sound made 


was recorded, and these sounds were found to be 





Class le ) t categ 2S, such as dis- 
tress, warning, mating, anger, and _ similarly 
fun ) signals 

The cage was then removed, and a cage of males 
was inserted. The recording of the female insects 


s a small loud speaker 
est chamber. 

conditions, the sound coming 
* indicates that the 





the recorded female call is approxi- 


louaness ot! 


mately equal to the loudness of the natural male 
response to the recorded female call, the adjust- 
ments have been properly made and the volume 
at which the females’ recording is being played 

ck is that to which the insects are accustomed. 
The males shout in an answering chorus when 
they hear the female voice. 

The female voices contain more energy than 
the males, even when the insects are not in flight. 
The male voices are more highly pitched, another 
factor which helps the scientists in distinguishing 
the males from the females. The notes vary, not 
only according to species but even according to 
individuals. They sometimes assume a sort of beat 
resembling a musical half-step. These beats aid 
the insect, apparently, to determine whence the 
female call originates. There is always some sort 
of pitch variation or warble, and often there is 
intensity variation as well. Despite the great 
variety of sounds, each genus and species has 
tonal qualities very different from one another. 
All sounds thus far recorded are in the center of 
the frequency range of human hearing, but are 
far below the energy level required for man to 
hear the sounds above those in the air around him, 
to which his ear has become so accustomed. The 
fundamental tones lie in the range from 250 to 
1,500 cycles per second. 

It is Dr. Kahn’s theory that once the males are 
caught in a trap baited with the recordings of the 
female mating call, the spread of disease-carrying 
insects can be, to a large extent, stopped. 
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Your Name & Address Elegantly 
Printed on 50 Sheets Fine Bond & on 
25 a Envelopes +++ only +++ 





DRAFTSMEN 
NEEDED 


PREPARE NOW fora 
BETTER JOB 
AND GREATER 

OPPORTUNITIES 


If you are ambitious to hold 
a better job, make more money and 
have greater opportunities to get ahead, 
start now to become a draftsman. Or if you are now 
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I FREE information—today. 
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< ientle Send >» FREE information covering special 
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for Men and Women (O Diesel Engineering 
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Architecture and Building Plastics 

Automotive Engineering (-) Mechanical Engineering 
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Railway Training 
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Dept. M.243 Chippewa Fails, 
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be taught easily I le that 
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workers earnings 
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by a Former Memb the Examin- Write to Louis S$. Vosburgh, Lincoln Extension Institute, 
CARL “YYCETY anauidee te Inc., 1401 E West 75th Street, Cleveland 2, Ohio. 
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It’s YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 





TODAY trom % ; tae 
THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


1826 pages, 1724 illustrations 


5 vols., 


How 


ia) 
Toke the first step toward mproving YOUR fufure— 
Ma this coupon TODAY 


r money down—special price—easy payments—FREE trial 


F ecraw. Hill Seok Co.. 330 W. 42 St.. 


| -- - | 
F | 


ai) fac Machine 
2 1 INSTITUTE 
or TECHNOLOGY, cs 36s” ‘Grcenadite, Ohio 









Be opportunities and jobs wait- 
g for those who speak Spanis 
Mi el of dollars being invested 
in Mexico, Central and South Amer- 
ica. Enjoy more—earn more, In- 
crease social, business, travel and 
reading pleasures. CORTINA Meth- 
od famous for over 60 years, teaches 
you to speak like a native. Learn 
quickly, easily at home “by listen. 
ing” to Cortinaphone records. Thou- 
sands have, why not you? No risk 
under our Five-Day Approval offer, 
FRENCH, GERMAN, ITALIAN also 
taught by this amazing method. Send for Free Book 
“The Cortina Short-Cut”—state language interested in. 


CORTINA ACADEMY—Established in 1882 


Dept. 2710, 105 West 40th St., New York 18, N. Y. 
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Everything Happens 


[Continued from page 81] 

“We finally nailed him one day and made him 
tell us how he did it. Well, sir. there was a river 
flowing through this fog-bound pass. The river, 
of course, was frozen. This pilot would fly up to 
land on the ice, and taxi through the 
then take off on the other side 
in clear weather and go on with his mission.” 

That brought forth a from Captain 
William Hart, of Washington, D. C., who flew for 
Troop Carrier in the North African and Sicilian 
campaigns. 

“Near where our C-47s were based in Sicily 
was a small field where 
diamond and had quite a few 


the pass, 
pass on the river, 


story 


we laid out a baseball 
games between 
missions,” he recalled. “Then one day just as the 
squadron was getting ready to move on, an Italian 
farmer appeared and started plowing the field. 
All went well until his plow struck homeplate, and 
then—farmer, plow and everything were blown 
to bits. There had been a land mine hidden under 
home plate all the time and we never knew it. 
We were always careful after that where we 
played ball.” 

One pilot, now a very dignified instructor with 
oak leaves, 
lieutenant flying 

“The squadron was badly in need of a type- 
writer and one day when my plane had four 
crates labeled ‘typewriters’ on board I ‘forgot’ to 
deliver one of them. But when I opened the crate 
I discovered instead of a ‘typewriter’ the crate was 
filled with Scotch whiskey. I bet that’s the only 
time a bunch of pilots ever drank a typewriter.” 

Lt. Charles C. Heflin, of Nashville, remembered 
the one about the Arab who “owned” a C-47. 

“Some enterprising soul in this squadron ‘sold’ 
the Skytrain to the Arab under condition that he 
furnish a dozen eggs per day to the squadron 
mess,” Lt. Heflin said. “That Arab was out there 
every day polishing and petting his plane and just 
raising cain if anyone treated it rough. He nearly 
had a fit one day when the C-47 came back shot 
full of holes, but felt better when we repaired it. 
Of course, you know what eventually happened— 
the squadron moved out one morning and the 
Arab never saw his plane again. But his eggs sure 
were good.” 

Lt. Heflin remembered, too, the time the C-47s 
almost carried a load of camels. Seems a certain 
brass hat was lost in the desert and someone 
dreamed up the idea of flying the camels out into 
the desert to search for him. The camels were all 
ready to board the planes when the missing man 
was found, however, and the project was 
abandoned. 

Ah, for the life of a TCC pilot! 


remembered when he was a second 
C-47s over the hump into China. 


The importation of Brazilian habassu kernels 
will be handled by private interests in the future, 
but the oil extracted in this country from the 
kernels will remain under government regula- 
tions. 
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Become a ESTATE 


EAL Specialist 


or OPPORTUNITIES! Uv. 8. Hou 
nother 6 0 homes needed. Vas 









Administration Survey 


population shifts, Govt 

lesprea rge to ““buy something real higher 

I end a expar n Prepare NOW to 

cast on | profits. Learn in spate time at home No need to 
guit € St the ‘ then build up full-time busi- 
e < i your own worki hour 

“Write for vheeanee BOOK 
1} pre es ¥ for this me making 
g-future ness. No pre is experience needed. Free book de 
rcribes te ' earl ake exceller 
é Write NOW FREE BOO] 
Palest Tne SCHOOL OF REAL ESTATE TRAINING 
Inc., Dept. i3it 126 Bedford Street. Stamford, Connecticut. 






BARBER DILLS 


Trime halr as it ¢ mbes! Easy! 
Keeps men's 
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€ arer hair trim, neat a ws y- 
cut looking ail the t Trime 
& tapers. thins out uneven hair ‘Use 
Seg ary comt af Simple. 








Sells tike wild! 


SAMPLES FOR AGENTS sro feos 


mediately to all 





fend name at once SEND NO MONEY. Just 
your name. KRistee’ co. "774 Bar St., AKRON, OMIO 
PAYS! 
ne ne 
eve —i e engine 
? v « it \ 
He ‘ I 
I ‘ hop Practice. Write for tree booklet. 


International Correspondence Schools, Box 2324-H, Scranton 9, Pa 





‘““How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have. It is 
free; no obligations. Simply address 


CARTOONISTS’ EXCHANGE 


Dept. 3510-0 Pleasant Hill, 


Ohio 
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TRAINED MEN NEEDED IN 
NEW, ESSENTIAL INDUSTRY 


me ; ress today for FREE information. 


AMERICAN SCHOOL. Dept. P728 
I} Drexel Ave. at 58th St., Chicago 37, I. ! 


sonansatinsceioni <aceennsiiesmainieniinele: | 





Become a Stilled 


INSTRUMENT TECHNICIAN 


There is a world-wide demand for skilled 
instrument technicians, to service the in- 
creasing number of instruments on air- 
liners, private and commercial planes. You 
can be eligible for the key positions open 
to experts who handle and supervise the 4 
testing, overhauling, repairing and adjust- 
ing of these instruments. 






Stort preparing for your career as an Instrument iteee by coming to 
Los Angeles for the complete course at American School of Aircraft Instru- 
ments. * Whether you want a “top flight’ position with an airline or in 
government or a business of your own at your community air- 
port start your preparation for a career as a specialist in Aircraft Instru- 
ments. Send Today for the 24-page booklet that tells you about Aircraft 
Instruments and the A.S.A.L. training program. 


VETERANS! SERVICEMEN! 
Courses approved for Veterans Training under G. !. Bill 
SEND TODAY for 
this Interesting 24-page Booklet. 
American School of Aircraft Instruments, Dept. M-10 


ncluding Accred 


service 


ted Schoo! of Watchmaking 


5265 W. San Fernando Rd., Los Angeles 26, Cal. 








I American School! of Aircraft Instruments, Dept. M-10 : 
I 5265 W. Son Fernondo Rood + Les Angeles 26, Colif H 
8 Gentlemen ' 
a Pleose send me your illustrated 24-page booklet ond full information on ' 
1 the MASTER INSTRUMENT TECHNICIAN Course 1 
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Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting erx- 
pense. If you have @ practical, useful idea for sale, either 
unpatented or patented, write for full details, today 

CHARTER D INSTITUTE | of AMERICAN INVENTORS 


Dept. 5, 631 Pa. Ave Washington, BD. Cc. 
















Success in Music! 
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illustrated lessons. 
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UNIVERSITY EXTENSION CONSERVATORY 
76S Oakwood Bivd., Suite U-256, Chicago 15, Ii. 
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BE A WATCHMAKER 


Enjoy Security and a Good 
Income in this Skilled , 
Profession eh... | 
There is a nation-wide demand -_ = 

for skilled watchmakers! You \ — 
can prepare for a successt il ca (| 


training at American 


»f Wartchmak >. In this 


reer by 
School 





respected field you enjoy clean, 
light work in jewelry stores 
many watchmakers establish 
business heir N 
me ee ee ‘ VETERANS! SERVICEMEN! 
ions of timepieces require fr 
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makers, with all eq 





an School of W atch-making 
ed course, taught by experienced 
nentn ssary to learn every phase of this 


»n. Now is the time to come to Los Angeles 





watch 









are for a well-pai i, permanent Career as a 
ker. W rite for complete, illustrated book- 


s interesting field, and A.S.W. training 


AMERICAN SCHOOL OF WATCHMAKING 


School of Aircraft instruments 


ies Angeles 26, Cal., Dept. M-10 
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AMERICAN SCHOOL OF WATCHMAKING 


5245 W. San Fernando Rd, Los Angeles 26, Calif, Dept. M-10 
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Color Photography 


~ (Continued from page 74] 


the original subject on the sensitized emulsion 


layers. 
All the three-color, subtractive, color reproduc- 
tion processes dep d upon the cor ylementaries 


iry colors of light along the 


d above. Color materials vary 





f the three p 


principles 


outlir 





considerably, however, when it comes to the 

*thod of introducing the complementary colors 
into the tripack d 5 processil In the case of 
Kodzchrome, the three complementary colors are 
introduced one-by-one by a complex dye- 


yupling procedure. With Ansco C Film and 
Reversible Printon, on the other hand, all three 
layers are selectively dyed at once in the same 


bath by another type of dye-coupling action. 


Gasporcolor makes use of another 
method of “ 


Natur 


idvantages 


Opaque 


color dev e loy yment.” 
ally, each color re ion product has 


nao 


and disadvantages peculiar to the 


forming materials 


so complicated that 


lr lage-recording and «color 
used. 
home 


Some processes are 


processing is out of the question. Others 








may be quick-working and si while others 
still may require days and possibly a week or two 
toa eve a me ire of ction” with a single 
picture. In additio me ( aterial may be 

1 in its inhe zz rast characteristics 
whereas anothe ) 1 large degree of color and 
contrast cor ) h exposure or pro ing 
xr both. 

Ambitious and far-sighted color workers are 

yuund to Ie c ( he lew 

rect color b U i i 

y ¥ h ‘ 
S yr I ! ia 

r f f ED 

Fido 
é é 1943, Fido 

has brought ir a \ 1 with 
their crews of 10,00 I each p anded, 
it 1 6,000 e. 

The fog land four Halifax bombers, 
then, was not as 1 ilous it at first seems. 
Fido w it th had increased the 

isibility « the field to the equivalent of from 
wo to four mi nd this in the incredibly short 
ime of 10 minute An adaption of Fido 
I well be a lution to bad-weather landings 
at our own postwar commercial airports. 


ported to have shale deposits 
areas from 


Bulgaria is r 
rich in petroleum in mountainous 


which production is expected soon. 
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RE UNDER ARREST!’ 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 
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INSTITUTE ‘OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 2357, Chicago 40, I. | 
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LL.B. Deg awarded. 
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Dept. 58-X, 646 N. Michigan Ave., —- 11,1, 
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121 Monument Circle. Room 2010, Indianapolis 9, Ind, 
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BE READY FOR 
A BETTER JOB 
AT BIGGER PAY 





Thousands of 
Trained Men 
Will Be Needed 


@ New homes and other structures to be built after 
peace returns will provide a tremendous number of well- 
paid jobs. Men trained in Architecture, Drafting, Con- 
tracting, Carpentry and re “i building trades will cash 
in BIG on their knowleds id skill; YOU can train in 
pare time at home, at low cost, for a big-pay job in 
his rich field. American School can help you to success 
just as it has helped others during its 48 years. Check, 
fill in and mail coupon NOW for FREE information. 
© ane eee ee ee ee ee ee ee er ee eo ee es ee ee eee 
AMERICAN SCHOOL, Dept. B728, Drexel Ave. at S8th St. ,Chicago37, tt, 
Send me FREE inforr 
covering s 





ration about your 


rc panecnation, sf special training plag 
ibjects checkec e10OW. 


Architecture and Building CO Automotive Engineering 
Drafting and Design 
Contracting 
Practical Plumbing 
Air Conditioning 
Refrigeration 

) Electrical Engineering 


Diesel Engineering 
Mechanical Engineering 
Plastics Engineering 
Aviation Radio 
Business Management 
High School Courses 


Ino 


or 





bet Ready for Big After War Sypertunitios? 


I Will Train You A 





b with more pay 


t nt k nditions Get to 
at Home Until ad SORASGREL: Whieete “a 
You Get a GOOD t tart I will train 
PAY JOB in i experiet > + 


DRAFTING :°.°.etittia 


Dobe, Div. 410, Libertyville, tH. 








‘ey es = (~ 
j 
$} 


(eb: 
30% DRAWINGS, SKETCHES 


of Mechanical Movements, Devices, 
Appliances and Details 


Every conceiv: able kind of mecha mien’ moti on is briefly exe 
plained and illust od th : «Valuable book. As 





















r i fh yh to pro- 
sketches of the various methods 
ar movement or work. 
tor or mechanic. No 
now! 

and socket, Bearings, Brakes, 
Chucks, Circular motions, 
anks, Cutting, Drilling, Ec- 

Grips, Grinds, 
t . Links, Nozzles, 
Pa fotions, Pipes. wer, Propulsion, Raising. 
Ratchet s, Rotary Engines, Shafting, Signals, Slides, Spindles, 
Swivels, Traps, Turbines etc. 

If you work with machinery, you need this ENGINEERS’ 
SKETCH BOOK by Thomas W. Barber—355 pages, durably 
printed and bound in cloth. Mailed postpaid if you send 
order with $2.98, or sent C.O.D. plus 27c postage. Money 
back if not exactly as described or if not satisfied. 
KNICKERBOCKER PUB CO., 120 Greenwich St., Dept. 59 New Yerk 6, N.Y. 
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INTRODUCING-New Victory Model 
~“HANDIWELD ELECTRIC~ 








etc. ( 
"SEND NO MONEY 


We helmet. operating 
struct rts with the exe fon ? 
extension cord: ‘these most everyone 
a few cents post If not del ighted 
days fr receipt 
b 
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Dept. X-209, 


KUMFY PRODUCTS, - : wien Ohio 


BUILD WITH CEMENT COMPOSITION 








y 
How i : x2 t 
$ for materia s x 
se F 
He « 
lit k* x 
Al [ . 

r t 
cat 5 € Ti x ad 
ft 1 4 “ E $s ‘ : ( eed, 1 
trat 
MAKE FURNITURE ‘oF COMPOSITION cer t. saw 
tos. Homemade cer ap wood, and 
ca! t est ‘ ] k x 
toys 
HOW TO. “MAKE ACCURATE wOmE noe MACHINES 
forge ” er 
old t ne motors. Ill trated 

r ect 50. 





nome “ro. ENTERPRISES. elected home 


ec ax » Se 
HOME INDUSTRIES, 1318 So. 30th Ave., Dept "MX, ‘Omaha 5, Nebr. 


— '—P,7 » 


CA Lae Bit dn Oo NO Ota d 


$500,000.00 INVENTORY for 
QUICK LIQUIDATION 


t s Gov't. 5s et on s and — — s 
? « th P- fa fa ? i r 
New ed and recondit d Fremendo US SAaV- 
ings! Ail priced for quick ale 


HUNDREDS of ITEMS to CHOOSE FROM 

















LIQUID MARBLE 


Make beautiful artificial Marble slabs. Pour from liquid 

state Glazed or un-glazed This Marble may be 
mottled, veined, multi-colored or left in its original 
snow-white state. The color is actually a part of the 
Marble, does not fade or wear away Liquid Marble 
is unsurpassed on kitchen or bathroom walls. Easy to 
and install. PLASTIC FLOORING. May be made 








any color or combination of colors. Gives a li 1e 
of wear. Dustproof, Soundproof Verminproof Re- 
silient to the tread. Lay out solid from wall to wall or 


in pattern design of various shaped blocks. FLEXIBLE 
MOLDS for plastes casting. Make your own molds for 
os w cents each $1 00 in raw materials will make up to 

25.00 wor th of fin shed good (Send no money.) We 
1es of bt yer Write now for free informa- 
tion, and ‘get in or ‘busy season just starting 


COMPO- TEX, Box 786-5, ‘ST. LOU'S 1, mo. 
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ararenre ANALYS'I 


STUDY AT HOME 


hn A Chartered os nat — 
Sone tn ENGinecmina Ele 








Mec nanic al Sretimes 
tive Stea Diesel ronaut ad 
tu ral ‘ ning } istria Hign way; Petroleum: Marine Retrigerats on; 
Air Condition: 
Courses in ARTS AND SCIENCES: Philosophy Educatio 
Psychology; Pu risprudence Soct 





y E 
‘ nt tist Ag 
McKinley-Roosevelt Bemeery ‘4610-6, Sheridar Rd. "Chicas o 40, Illinois 





are he 
av N bitratior 
National School of Meat x tting, Inc., Dept. ME-18, Toledo 4, Ohio 





Always write your name and full address 
clearly when answering advertising. 
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C. J. Ozment, 36, St. Louis, Mo. 


Fy C 0 M B- A T RI M Quick rire 


yc _ r of —- 
yond 50 and your Comb-A-Trim 
at once postpaid 


SPECIAL send $1.00 for 9 1. Extra Blades c 
OFFER 5 cons - & 18e for $ (Year's Supply) 25 
COMB-A-TRIM CO., CAREW TOWER, Dept. M-6, Cincinnati, Ohio 
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LELTRIED THis 


GOOD JOBS * GOOD PAY + GOOD FUTURE 


Through spare time i tudy you can qualify for a 
tarting job in electrical work and prepare for bigger pay 
promoti Or if n ploved in this field you can ac¢ 
yui cl win you a bigger, better job 





It’s not difficult to n 


ister principle f equipment used in 
generating, transmission and use of elect t Begin now 
Send name and addre today FREE i rmation 








PRINT ANY PHOTO 


on Paper,Cloth, Leather or Wood 
SIMPLE, EASY TO USE 

















Sent C.O.D. for $1.21. 
CHRISTY PHOTO SUPPLY 
2835 N. Central, Dept. 1022, Chicago 34 


Famous 
symbols 
to write and transcribe. Fast 
prisingly _ —_ hee tne taugis 
feadir ol 


rvice 
SPE EDWRITING. DEPT. ‘1710-5 


STAMMER? > 


This new 128-page book, “Stammering, 

Its Cause and Correction,” describes the 

Bogue Unit Method for scien- 

tific correction of stammering 

and stuttering—successful for 

44 years. Free—no obligation 
Benjamin N. Bogue, Dept. 2621, Circle 
Tower, Indianapolis 4, Ind. 


WANT a permanent 
oe profession c 

our own? Then become 
a tent correctionist. 
Ez f 


men and 











women in this greatly needed professi t 1 as 

$100. weekly after a few weeks home training—not medical 
or chiropody—easy terms, no further capital needed, no goods 
to buy. 50th year. Write for free booklet. 


Stephenson System of Foot Correction, 11 Back Bay, Boston, Mass, 


CARTGON your sane 
/To SUCCESS! 


DON'T COPY — LEARN TO ORIGINATE 
RAYE BURNS will teach you HOW to CREATF ORIGT + 85 
NAL CARTOONS at home that you may SELL! 

peiankas * nd a sons and over 60 oe Ait for oniy 

dé addre 


RAYE BURNS SCHOOL, Dep:. ©, Box 3583, Cleveland, Ohio 
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AUDELS 


POWER PLANT 


ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
Engineers, Firemen, W ater Tend- 
ers. Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 
oe oo Steam Engineers’ 
ry in One Book! 
1500 ‘paces 6S CHAPTERS 
1700 ILLUSTRATIONS.FULL INDEX 


| 0 0 FACTS AT YOUR 
FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 
Basic principles of Steam Engt- 
neering, ineluding Boiler Con- 
on, Operationand "_epairs. 

v ‘tical information on: 
Be yiler Calculations, fuels, feed 
pumps, water “he aters, economizers, 
water treatment, injectors, traps, draught, 
















¢ y valves, oil burners, stokers, condensers, 

$ ejectors, cooling towers, evaporators, steam and hot 
water heating, pipe fitting & tubing. Contains complete 

lat: 1alltypes of St Engines and Turbines, In- 





, Valve gear, Valve setting, Air Compressors, 
sts, Gas and Diesel Engine Operation, Lubrication. 
PAY SpA Get this information for yourself— 
ONLY § MO. ASK TO SEE IT—Mail coupon today! 


AUDEL, Publishers; 49 W.23 St., New York 10,N.Y. 


Mail AUDELS Power Plant Enginerrs_ Guide (Price $4) on 








7 days free trial. If O.K. IT will remit $1 in 7 days and $1 monthly 
until $4 paid. Otherwise, I will return it 
Name - = 

idress ——— ———— 
Occ 7 —— = — 
LS a 





A. Get Started i in Radio 


ot ate “HOW- TO-DO”’ BOOKS 


radio by means of 








he a 
1 r e al w technical library. 
Your money_back if aa satisfie 


Oc 
i0< 10 fer $190 


WE CANNOT FILL ORDERS FOR LESS 
THAN S BOOKS 





Noe. 1—How To Make Four Doerle Short Wave Sets. Wo. > ~q ba 
Make The Most Popular All-Wave 
ternating Current for Beginners io. sd 
Beginners, Radio Dictionary. No wit adio. No. 
-~How to Read Radio Diagrams. No. 8—Radio for Beginners. No. 9— 

Simple Electrical pancetta No 2°- oo 
u send cash or stamps. 


RADIO PUBLICATIONS, 25M West Broadway, New York () 















45,510,415 
0 













e an ARTIST: 


—Train at Home in Your Spare Time for a Profitable Career 
nating field of Art offers commercial Neg to men 
COMMERCIAL ART. CARTOONING, DESIGNING all in 
one comp! -ourse. TWO ART OU TFITS 
furnished arn to draw 
Trained Artists are capable 
$30, $50, $75 a week. Write to y for 
full information itn FREE BOOK, ‘‘Art for 
Pleasure and Profit.’ Mail coupon now. 














| Washington School of Art, Stucio 2010 P 
1115—i1Sth St., N. W., Washington 5S, D. C. 
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YOU WILL ENJOY FREEZE and SAVE 


WORKING ON 
THESE 
MONEY-SAVING 

PROJECTS! 





GET THIS 
BOOK OF OVER 


100 ITEMS 


WORTH $12.55 IF PLANS 
BOUGHT INDIVIDUALLY 
ARMATURE WINDING ee ee ee 
ELECTRIC 

OUTBOARD POWER® 


WIND PLANTS 
ELECT. GO-BIKE 


49 
Sh 


_ WELDING 
TRANSFORMER GENERATORS 
WELDERS 


<j 


NO EXPENSIVE TOOLS 
or MATERIAL NEEDED 


LS 
iN 
k 


INSECT 
KILLERS 


Se 


ELECTRIC 


if) 


MOTORS A , 
200 Amp. Generator Welders 


ELECTRIC 
FENCERS 


MONEY 


414 LeJAY BUILDING 


MINNEAPOLIS — & — MINN. 


When Answerit 


t 2 
ectric t are fiotor 
ind-driven Light Plant 
ectric encers lectrie Dri 
ench Grinder lectric S ter 
SCOOTER Armature ewindin 
nsec ectrocutors 
lectrie Bicycle Pust 
SEND NO 
LIGHT GENERATORS | ® 
® ¢ 1 \ ( ) 


PERISHABLE FOOD 


in a Home-Built LeJay 


FAST FREEZER 


DIONS cull }] FROZEN STORAGE 





from 5° above to 10° 
below zero—For Fish, 
Meat, Game, Fruit, etc. 





NO KNOWLEDGE OF RE- 
FRIGERATION REQUIRED 


MAIL COUPON TODAY 


d $1.00 bill, check or 
for complete 


MILKCOOLERPLANS,Too, money order for complete 


Satisfaction guarane 


LEJAY MFG. CO. 
SAVE ON THIS COMBINATION OFFER 


LeJay Manufacturing ( 
$14 LeJay Building, Minr lis 8, Minn 
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AUDELS RADIOMANS GUIDE. 


AUDELS ELECTRONIC DEVICES. 
i nat ¥ 


AUDELS WELDERS GUIDE. 


bes E> aro 
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Over 
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Ba $4 





WIRING|\ 














SERVIC 
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[DRAWING | 


\ 
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(pairin | MILLWAICK\ 





‘Read 
MECHANICS 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOWI You can look over any Audel 
Guide in your home, Start the Easy Payments if satisfied. 


= oe a ut HERE oom me oe mee 


m TWai ORDER 


92 





Bl we Se ee? pat Ss 


THEO. AU DEL & CO.,49 W. 23 St.,New York 10,N.Y. 
P » for 7 days’ free examin ation ~_ books 
I l ’. I agree to mail $1 in 7 days on each 

1, and to further mail $1a month ‘each 

k or set 1 until I have paid purchase price. 
If I am not satisfied with Guides I will return them. 
Audels REFRIGERATION & Air Conditioning Guide . 
Audels POWER PLANT ENGINEERS GUIDE 
Audels PUMPS, HYDRAULICS & AIR COMPRESSORS 
Audels WELDERS GUIDE 
Audels BLUE PRINT READING | . 
Audels SHEET METAL WORKERS Handy Book 
Audels SHEET METAL PATTERN LAYOUTS 
Audels AIRCRAFT WORKER ° 
Audels MATHEMATICS and CALCULATIONS | |: 
Audels MACHINISTS & TOOLMAKERS aw Book . 
Audels MECHANICAL Dictionary . ° 
Audels AUTOMOBILE GUIDE j 
Audels DIESEL ENGINE MANUAL ° 
Audels MARINE ENGINEERS pg Book 
Audels SHIPFITTERS Handy Boo 
Gucoths MECHANICAL DRAWING COURSE 
Rogerr DRAWING and DESIGN . 
Audels MILLWRIGHTS and Mechanics Guide . 
Audels CARPENTERS and Builders Guides (4 vols.) ) 
Audels PLUMBERS and Steamfitters Guides (4 vols.) . 
Audels MASONS and yor & Guides (4 vols. ). 
Master PAINTER and DECOR ‘ 
Audels GARDENERS & GROWERS GUIDES | 4 vols.) ‘ 
Audels oaacane and Mechanics Guides 

Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete 
Audels peih. on Practical ENGINEERING f 
Hawkins Aids to ENGINEERS EXAMINATION . 
Audels ELECTRICIANS EXAMINATIONS. 
Audels WIRING DIAGRAMS ° 
Audels Handy Book of PRACTICAL ELECTRICITY 
Audels ELECTRICAL POWER CALCULATIONS. 
Hawkins ELECTRICAL Guides at $1. each 
Audels ELECTRONIC DEVICES ans 
Audels ELECTRIC Dictionary . 6 8 
Audels RADIOMANS GUIDE 
Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 

Vols. 1, 11, 1, IV, V, Vi, Vil, VEEL, IX, X, XI, Xl. 


reererceerteurtcvuvesve ‘ 


Ge we i & 


” 


see © fe 
— 
PPPSPPPYPPY FPP 
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AUDEL, Publishers, 49 W. 23 St.,N.Y.10 | Emploved oy 





does he need 
Piston Ines : 


@ It's‘too bad when a car takes to 
smoking, for it brings on other bad 
habits. The engine becomes weak 
and droopy ... wastes oil and gas. 

Commonest cause of engine smok- 
ing is worn-out piston rings. But 
the cure is simple, if you install 
HASTINGS piston rings promptly. 
They stop oil-pumping, check 
cylinder wear, restore performance, 
See your motor specialist. 

es 
f 


HASTINGS MFG. CO., HASTINGS, MICH. 
Hastings Mfg. of Canada Ltd., Toronto 


PASTINGS 
PISTON RINGS 


TOUGH On Oft-PUMPING GENTLE On CYLINDER waAttS 














